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@ The widespread use of triple-alloy steels containing Nickel, chro- 
mium and molybdenum is based on extensive experience in widely 
divergent engineering fields. 

It has been found that they can be counted on for consistent per- 
formance. The depth to which full hardness is developed is com- 
parable to that attained by other alloy steels. Their response to 

heat treatment is dependably uniform. 

Moreover, the wide range of compositions available, makes 

it possible to select accurately suitable alloy steels for a broad 

range of applications. 
Inquiries regarding the selection and uses of triple-alloy 


steels containing Nickel are invited. 


THE INTERNATIONAL NICKEL company, INC. scons 
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Here's another of 


Alcoa's (Azz Walp Jobs 


pad a Ns 


top flan 


was turned over in a 
secondary operation 





\lcoa makes this part in a single stroke of the 
impact extrusion press. The bosses are put 
there, too, in that one wallop. If they had been 
wanted, fins and ribs could have been added, 
and the base could have been made thicker than 


the side walls. 


Remember how you once figured on three or — give you so much more to start with, less 
four drawing operations to make a part like — machine work is required to finish them. Think 
this? Punches, dies, press time, and intermedi- —_ what this does to your production time and 
ate heat treatments all ran your costs up high. costs! For quotations on impact extrusions, call 
And even then, you’d have to find some way of the nearby Alcoa office, or write 
tacking those bosses on the bottom. ALUMINUM COMPANY OF AMERICA, 2137 

Because Alcoa Aluminum impact extrusions Gulf Building, Pittsburgh 19, Pennsylvania. 
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AETNA-STANDARD 
ENGINEERING CO. 
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ASSOCIATED COMPANIES: 
HEAD, WRIGHTSON & COMPANY, LIMITED 
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RADAR YS. STRATOSPHERE ROCKETS 


Danger of atom bombardment of our great cities and indus- 
trial centers by long-range stratosphere rockets may be con. 
siderably lessened if Army Air Forces’ efforts to “track” cap- 
tured German V-2’s by the use of “moon radar” and other 
devices are successful in experiments to be held this summer 

White Sands Proving Ground in New Mexico will provide 
a desert setting for tests in which the AAF will pit its “raday 
brains” against the V-2’s. These rockets will be sent stream. 
ing ninety miles into the stratosphere by Army Ordnance, The 
AAF, in coéperation with the Signal Corps, will attempt to 
plot their course from the moment of discharge to the moment 
of impact. 

Every known means of radar detection, including those de- 
vices used recently in reaching the moon, will be utilized by 
the AAF in an effort to “keep a finger” on these 3,000-mik. 
an-hour missiles as they arch across the sky. If this tracking 
is successful, according to AAF experts, it will then be possi- 
ble to devise some means of exploding the V-2’s harmlessly 
in midair before they can reach their targets—probably by 
interception with “counterattack” rockets. 

Officers and civilians from Watson Laboratories, Dayton, 
Ohio, the ground radar laboratory of the Air Technical Sery- 
ice Command at Wright Field, and, if practicable, enlisted per- 
sonnel from the European occupational air force, will man 
the radar equipment for the AAF. In attempting to track the 
rockets in flight from every possible angle, AAF technicians 
hope to determine which radar devices are best able to trace 
the aérial route of these sky torpedoes against which no highly 
effective means of defense is now available. 


NO A-BOMB OVER ORDNANCE 


There are no plans contemplated by the Army to test the 
power of the atomic bombs on tanks, guns, trucks, and other 
Ground Force weapons. 

Army Ordnance experts who probed the ruins of Nagasaki 
and Hiroshima found out the answer to the ground force 
equipment vs. atomic blast question. 


THE XF-12 FOR PHOTO RECONNAISSANCE 


It is now disclosed that Republic Aviation Corporation has 
had under development for the past two years for the Air 
Technical Service Command a high-speed, long-range photo- 
reconnaissance aircraft, known as the XF-12, 

While exact performance figures were not available, the 
XF-12 is designed to operate in upper altitudes at speeds com- 
parable to those of wartime fighter planes. Powered by fout 
Pratt & Whitney Wasp Major engines, each developing 3,00 
horsepower, the XF-12 is expected to meet AAF demands for 
long-range performance necessary to carry out reconnaissance 
and photographic missions such as were not possible up te 
this time. 

The plane has a wing span of 129 feet, 2 inches, and its 
length, from nose to tail, is 98 feet, 9 inches. 


WIND DATA BY RADAR 


A noteworthy contribution to the science of meteorology 
emerging from the war is the application of radar to obtain 
data on the velocity and direction of wind at various altitudes. 
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Tandem axle parallelogram suspension 
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Hundreds of outstanding advances in axle 
design have been originated and perfected 
by The Timken-Detroit Axle Company dur- 
ing the past 40 years. 

It is significant that the key members of 
Timken’s engineering staff have a combined 
total of more than 600 years of axle engi- 
neering experience. 
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THE TIMKEN-DETROIT AXLE COMPANY, DETROIT 32, MICH. 
WISCONSIN AXLE DIVISION ° OSHKOSH, WISCONSIN 
TIMKEN AXLE BRAKE DIVISION ° DETROIT 32, MICH. 


























‘tracked to their bursting point, as high as 100,000 feet ab 




















PRECISION - BUILT 


First and foremost, Autocar Trucks 
have quality. In the heavy-duty field 
—Autocar’s field—quality is nite. 
Heavy loads mean heavy strain, and 
only built-in quality can take it. So 
Autocar Trucks are superbly engi- 
neered and precision-built by Autocar 
to carry all the law allows .. . safely, 
swiftly, dependably, economically, 
and profitably. Autocar Trucks cost 


more because they’re worth more. 


“AUTOCAR TRUCKS 


MANUFACTURED IN ARDMORE, PA. 
FACTORY BRANCHES AND DISTRIBUTORS 
IN PRINCIPAL CITIES 














New Developments 





The method, developed by the Signal Corps Engineering Lab. 


oratories, employs balloon-borne reflectors which can be 


the earth’s surface. = 
Two types of reflectors were designed, suitable for yse with 
military ground radar sets at frequencies ranging from 20 
megacycles to 3,000 megacycles. For use with the 200-mega. 
cycle radar set SCR-268 a dipole target was developed It con- 
sists of three short, foil-wrapped sticks joined in the center 
to form 60-degree angles in a horizontal plane. This reflector 
may be carried aloft by a 100-gram hydrogen-filled balloon 
rhe other reflector, for use with microwave radar sets such 
as the SCR-584, is an 8-cornered, triangular target, somewhat 
resembling a box kite. The reflective surface consists of paper- 
backed aluminum foil supported in triangular form by slender 
balsa sticks, each measuring thirty-six inches in length, 


A NEW AUTOMATIC RIFLE 


\ new type automatic rifle has been designed and developed 
by Chief Gunner’s Mate James E. Sieg, of Baltimore, Mq. 
attached to the Research and Development Division of Coas 
Guard Headquarters. 

The Sieg rifle is said to combine all the features of present 
automatic rifles, plus several new and revolutionary innovya- 
tions. The gun is caliber .30-'06, weighing 1054 pounds, and is 
36 inches in length. It has a magazine capacity of 20 rounds. 
Full er semiautomatic, it has a rate of fire of 650 to 700 rounds 
a minute. It is composed of 103 parts. Folding sights permit 
the use of a “bull-pup” stock. The double trigger is pivoted 





Sieg and his automatic rifle. 


for semi- and full-automatic fire. A combination safety and 
magazine release is located on the right side. 

It is equipped with a unique compensator that may be turned 
off for use with flash hider or grenade launcher. This com- 
pensator does not interfere with the use of the above equip- 
ment or a bayonet. When tested by Army Ground Forces, Fort 
Benning, Ga., it produced excellent results. The effectiveness 
of the compensator is described as being so satisfactory that 
the weapon may be fired with one hand. Recoil is negligible, 
and the muzzle actually depresses unless the front is supported 
by hand. The breech mechanism is entirely sealed to prevent 
dirt from entering working parts. 


THUNDERSTORM FLYING 

Army Air Forces will conduct a series of intensive flight 
tests during the coming thunderstorm season to provide funda- 
mental data for flying through major weather hazards which 
have caused numerous accidents because of the lack of a una- 
nimity of opinion as to the correct procedure in dangerous 
thunderstorm regions. 
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On island bases dotted across thousands of 
miles of ocean, there are “Caterpillar” Diesel 
Engines and Electric Sets, supplying power 
and light for camp areas, shop installations, 
landing fields. 

Many of these hard-working, dependable 
units went ashore with the occupying forces 
and have been on the job faithfully from 
that day on. Some have survived attack or 








CATERPILLAR DIE 


U.S. PAT. OFF 





Vereans of the Peific 


bombardment. Others have operated under 
seemingly hopeless conditions of heat or cold, 
fog or rain, and on occasion have run satis- 
factorily on strange mixtures of native vege- 
table oils, when Diesel fuel was unobtainable. 


It took tough men and tough machines to 
win the war in the Pacific. And “Caterpillar” 
Diesels are built tough. 

CATERPILLAR TRACTOR CO., PEORIA, ILLINOIS 


©@ Three “Caterpillar’’ Diesel Electric Sets furnish 
light and power for the entire comp area on @ 
Pacific island base. The machine at the right has 
been in operation here for over three yeors. 
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ENGINES « TRACTORS +« MOTOR GRADERS + EARTHMOVING EQUIPMENT 


The dischorged veteran wears this emblem. Remember his service and honor him 
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New Developments 


BRIGHS & STRATTON ENGINES 
| | j I di Ten specially equipped Northrop P-61 Black Widows, war 


time night fighters, will fly around and through thunder 





. . ° Storm 
this spring and summer in the area about Orlando Fla ‘ 
’ +» COl- 


Ag Awa " RB | a f - lecting instrumental and photographic observations relatin 
h V 0] Gill 0S fl to cloud forms, cloud heights, turbulence, Precipitation, liche 
¢ : : ning, and temperature. The planes will also be equipped with 
radar which will be used to locate nearby rain areas and to 


r ’ 
} . - . 
| h| | il (: | nd Dp rfo I’ iil | il HE test various methods of using radar to select a safe » ath 
through the storm. a 


With this information, AAF operational and weather per- 
sonnel will be able to develop flight procedure and techniques 
to avoid many of the hazards of thunderstorm flying. Ground 
radar will be used to follow the movement of the storm-rain 
areas as well as to track the planes in flight. Ground installa. 
tions will include a large number of specially equipped Weather 
stations maintained jointly by the AAF and the U. S. Weather 
Bureau, These stations will take balloon soundings using ra. 
sondes which broadcast the weather aloft. Meteorological con. 
ditions at the surface will also be reported by the ground 
stations. 


AN 80-FOOT SCISSORS BRIDGE 


An 80-foot, mobile, self-launching scissors bridge, develoged 
by Army Engineers, was going into rapid production for ase 








in Japan when the war ended. Made of aluminum-plate girders Neh 
and weighing thirteen tons, the bridge is transported bh and 
launched from a semitrailer hauled by a 6-ton truck tactor. HAS 


¢ Hit 
o | 
o & 
¢ Hit 





; Look with confidence to Briggs & Stratton 
4-cycle, Air-Cooled engines — “preferred 
power” in all fields — for the latest and 
most advanced developments for every 





application requiring 24 to 6 H.P. The s ; ae ae GR 
: c : ; 5 3 rhe scissors bridge is launched from a mobie trailer. 

Briggs & Stratton organization —with its + HI 

concentration of technical knowledge, Winches and hydraulic rams powered by a 45-hersepower gas- 

modern plants, equipment, and skilled oline engine raise and unfold the span and liter pick it up 


The semitrailer also has a hydraulic rear steer, which permits 


workers—builds gasoline engines which : — — 
turning within a radius of fifty-five feet and makes backing 


are more than equal to today’s most 
exacting power and performance require- 
ments. You can expect and get more value : ; ; : 

wr dhalien ite naatinnnes tren naiings Some details of a new allied weapon—a rocket-propelled 
P ; : PP _— . x bomb—have been announced in a joint statement by the British 
or industrial equipment you buy, sell or Admiralty and the United States Strategie Air Forces in 
make are powered by Briggs & Stratton. Europe. 


BRIGGS & STRATTON CORP., Milwaukee |, Wis., U.S.A. In order to penetrate specially protected U-boat shelters and 
explode a charge inside it was considered recessary to use a 


bi Golbd Fra “power bomb.” The Admiralty, in codperation with the Min- 
om OWCe istry of Supply and other departments, therefore designed a 


weapon using rocket gear as the propulsion unit to obtain the 


into launching position easier. 


ROCKET-PROPELLED BOMBS 


atl A , 
tt LS > _ needed velocity. 

‘ The bomb strikes its target at a speed cf more than 1,10 
feet a second. It is carried at normal flying altitude and aimed 


by the usual sighting technique. 


ANTISUBMARINE DEVICES 


In 1943 the Germans suddenly unleashec the weapon ex- 
pected to change the whole course of the Batle of the Atlantic 
—a torpedo which could “home” on the noise of a ship’s pro- 
peller and chase its victim before striking. British scientists 
and members of the naval staff, although n the dark as to 
the exact nature of this secret weapon, had forecast its prob- 
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us ALL SIX—KEEPS ALL SIX 


+ HIGH STRENGTH / 
| 4 

) 

+ EXCELLENT WELDABILITY 

+ HIGH FATIGUE- RESISTANCE 

+ GREAT IMPACT TOUGHNESS 

1 HIGH CORROSION. RESISTANCE 
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W-A-X/ HIGH-TENSILE STEEL / 
















nealing. Made of "thick N-A-X HIGH-TENSILE plate. 


.. » WITHOUT LOSS OF OTHER CHARACTERISTICS 


Because of an unusual combination of physical properties that are 





inherent in the steel, N-A-X HIGH-TENSILE will take deep and 
difficult cold forms without losing other desirable characteristics. 
It retains structural strength, impact toughness, fatigue-resistance, 
excellent weldability and high corrosion-resistance during and 
after production processes. It makes possible lighter, stronger, more 
durable parts and products, and greater economy in manufacturing. 


For better steel stampings, specify N-A-X HIGH-TENSILE steel. 


GREAT LAKES STEEL CORPORATION 


N-A-X ALLOY DIVISION e¢ DETROIT 18, MICHIGAN 
UNIT OF NATIONAL STEEL CORPORATION 
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COMPLETE LINE FOR TRANSPORTATION 
INDUSTRY AND AGRICULTURE 


with Exclusive ‘‘Cushioned Power”’ 
Combustion Chamber for Greatest Economy 


Stamina, reliability and economy —the qualities 
for which Red Seal engines are famous throughout 
the world — reach new peaks in the heavy-duty 
Diesels which Continental Motors has recently intro- 
duced. These engines, ranging in horsepower from 
25 to 125, are engineered to a wide variety of 
needs in agriculture, transportation and industry. 


The entire line embodies the ‘‘Cushioned Power" 
Combustion Chamber, an exclusive Continental devel- 
opment marking a major step forward in cylinder- 
head design. It features a ‘‘Dyna-cell,’’ so located 
with reference ta the injector nozzle and the exhaust 
area of the head as to increase turbulence and effect 
clean burning of fuel. The cell prolongs combustion 
sufficiently to level the power impulse over the 
entire piston stroke. This not only utilizes all the 
power in the fuel, but reduces internal stresses, 
moking for longer engine life and lower main- 
tenance costs. 

Power users are invited to send for Continental 
Motors Diesel booklet containing full details. 


fontinental Motors [orporation 
MUSKEGON, MICHIGAN 


POWER BY ( 








4 


44 Years’ Specialized 
Experience Building 
Engines for 





Transportation, Industry, 
Aviation and the Farm 


Engines 
_ CONTINENTAL | 











New Developments 





abilities so accurately that countermeasures could be put into 
force at once. 

One of these was a gadget called “Foxer”—a noisemaker 
which was towed astern of a ship. Not a single ship was oath 
while using it. Hitting back at the enemy, Britain was already 
using a secret weapon that was to prove one of the most effec. 
tive innovations of the war against the U-boat. This was the 
Hedgehog—a huge mortar which could throw 24 Projectiles 209 
yards ahead of the attacking ship. The use of Torpex, a new 
underwater explosive produced at Woolwich Arsenal, Eng- 
land, gave the projectiles their lethal power. 

American scientists produced the devicc that enabled airmen 
to hear submerged U-boats, the Sonobuoy, a buoy with a 
hydrophone and a radio set installed in it. Searching aircraft 
dropped them in the sea and then listened in to U-boats under 
the water, so that they could locate and attack them unseen, 


NEW AIRPLANE ENGINE 

New airplane engines, the first of the kind ever produced jn 
the United States, will soon be in use in Douglas DC-4 trans- 
ports and will give these airplanes a 20- to 25-mile-an-hoyr 
increase in cruising speed and a pay-load gain of more than 
half a ton. 

The new power unit can be installed in the DC-4 withoy 
modifying the frame of the airplane in any way, being equipped 
with a prefabricated nacelle that attaches directly to the pres- 
ent DC-4 wing and fire wall. 

This engine, designed by engineers of the Wright Aéro- 
nautical Corporation, will be known as the Cyclone 9HD and 
is said to be the world’s most powerful air-cooled engine per 
pound of weight in production today. Each engine weighs 
1,352 pounds and produces 1,425 horsepower. 


CAMERAS FOR A-BOMB TEST 

The Navy and Army will photograph the forthcoming Pa- 
cific atom-bomb tests from every possible angle by remote- 
controlled, long-range Fairchild aérial and motion-picture 
cameras. 

Batteries of radio-operated cameras are to be mounted atop 
heavy 100-foot steel towers on several islands five to ten miles 
distant from the target, in the Bikini Atoll, Marshall Islands. 
The cameras must be shielded in tower rooms constructed of 
thick lead shects. 

Inside the lead housing the cameras, additionally protected by 
airtight, waterproof boxes, will photograph through optically flat 
windows and through portholes in the lead housing. The port- 
holes will close automatically after the pictures are taken to 
exclude radioactivity. 

3ecause of the intense heat that will be generated by the atom- 
bomb explosions, the cameras’ lenses will be covered by heavy 
neutral density filters which, operated by photo cells, will move 
away from the lenses to permit photography an instant after 
the flash. 

If the lenses were not protected they would let so much heat 
through to the cameras’ magazines that the film, even though 
noninflammable, might melt. It may be several weeks before 
anybody can approach the camera houses, because the surround- 
ing waters will probably be radioactivated. 

The tests will also be photographed from the air. Navy and 
Army planes, manned by photographic crews, will fly at safe 
distances and at all altitudes up to 30,000 feet, carrying batteries 
of long focal length aérial cameras. Fairchild radar cameras, re- 
cently developed, will also be used. 

*“HOFF-DUFF” 
The wartime secret of “Huff-Duff,” an electronic long-distance 


detection device which played a major part in winning the Battle 
of the Atlantic can now he revealed. Technically called high- 
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New Corrosion-proof Protection 


Three Piston Pins were sub- 
ected to the same test: a 100- 

hour humidity test with 100 per ‘ 
cent humidity at 95° F. No. J, 
unwrapped with no preserva- 

tive showed considerable rust 

after 25 hours. No. 2, dipped 

in AXS-674, a light oil with 

rust inhibitor showed slight 

traces of rust after 25 hours. 

No. 3, after dipping in AXS- 

674 and wrapping in Reynolds 
4luminum Foil, showed no signs 

of rust even after 100 hours. 











Electrical Automobile Clock — Wrapped 





in corrosion-proof aluminum foil and dis- 
played in attractive embossed foil box. 














Intake Valves—Each valve individually 
wrapped in aluminum foil. Extra display 
value obtained by placing in foil carton. 





bie 

Spark Plugs—Aluminum foil, as an inti- 

mate wrap, safeguards against corrosion 
.adds ‘‘buy"* appeal. 
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ERE is a revolutionary new 
H method of packaging, de- 
veloped to safeguard metal parts 
sent overseas under severe mois- 
ture conditions. Today this same 
method of packaging brings 
greater protection than ever be- 
fore to countless civilian prod- 
ucts...spark plugs—piston rings 
—bearings—valves...and many 
other metal parts. 

Greater display value 
Reynolds Aluminum Foil used 


for packaging, adds a gleaming 
luster to the product that en- 
hances sales appeal... brightens 
stock on display...makes for 
greater sales and faster turnover. 
Perhaps your product can ben- 
efit from the new advances made 
in packaging metal parts. 

For complete, up-to-the-min- 
ute data on the many new uses 
for aluminum foil, write to the 
Reynolds Metals Company, 
Richmond 19, Virginia. 


OLDS METALS COMPANY 
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One 
operator 
does the 
entire 
job... 





This multi-spindle press is used to drill, ream, and finish 
all holes in one side of a casting at 
Formerly requiring a battery of machines to complete, 
this job is now done by ONE machine and ONE opera- 
tor 60 per cent faster. 


one thrust. 


Savings in labor and expense are not confined to im- 
provement in manufacturing technique. Savings are 
being made in office work, too! 


Today, ONE National machine and ONE operator 
can do the entire bookkeeping and accounting job in a 
plant employing 50 to 200 people. 
use different machines, the following accounting and 
bookkeeping work is done in industries employing up to 
200 people on ONE National machine by ONE operator, 


swiftly, accurately, and economically. 


Instead of having 


@ Posting “Daily-Weekly” Accrual Record (Tim« 
Record) 
@ Daily Labor Distribution 
(a) Direct 


(b) Indirect 
(c) Scrap Reports 
@ Weekly Attendance Check and Determination of 
Average Rates for Em- 
ployees (by departments) 


Earnings Incentive 


Writing Employees’ Pay Statements, Checks, and 
Payroll Journal 

Posting Employees’ Earnings Records 

Posting War Bond Records 

Writing State and Federal Government Reports 

Sales 

Purchases 

General Ledger 

Receipts 


Disbursements 


Whether your factory is small or if you employ 
several thousand people, it will pay you to let a National 
representative make a survey of your present accounting 
methods. Do not change them unless he proves to your 
complete satisfaction that a definite saving in time and 
money can be made. 


The National Cash Register Company 


CASH REGISTERS @® ADDING MACHINES 
ACCOUNTING-BOOKKEEPING MACHINES 
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frequency direction finder (the initials HI-DF rapidly became 
“Huff-Duff” in service slang), the electrical “finger” can sone 
a ship or plane halfway around the world. It was used as a team. 
mate of radar and sound devices which spot objectives at a much 
shorter distance only. 

The device on board ships, planes, and in a network of shore 
stations succeeded in breaking up U-boat wolf packs before they 
could assemble. : 

What the device does is pick up any voice or code radio Signal 
transmitted on the international shortwave communications chap. 
nels and, within a split second, visually shows the direction of 
the signal’s source. \When two or more “Huff-Duff” units ashore 
or afloat get such bearings, it is a simple mathematica] exercise 
for a control center to determine where the lines of direction 
meet on the earth’s surface, This fix is accurate within a fey 
miles when attained at long distance and can be refined by get: 
ting more or closer bearings. Radio direction finders were jn 
use before the war, but they were slow and subject to a multi. 
tude of errors. 

“Huff-Duff” overcame all the problems of correction and pro. 
vided a device which automatically scanned the entire circle twenty 
times a second. This speed completely crossed up the strategy of 
the German high command which believed the allies only had 
old-fashioned types of manually turned detectors which could not 
detect their “squirt” transmissions. 


XP-3I1—=MOST POWERFUL FIGHTER 


The debut of the Consolidated Vultee XP-81, first plane ever 
to fly with a gas turbine designed for propeller drive, has been 
announced recently. 

Powered by a combination of the new Propjet (propeller-drive 
gas turbine) in the nose and an I-40 jet engine between cockpit 
and tail, the XP-81 is the most powerful fighter in the world 
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AAF 


The XP-81 has both gas turbine and jet engines. 


The light and slender Propjet and the I-40 jet engine together 
can produce nearly as much power as all 4 reciprocating engines 
on a B-29 Superfortress and can drive the small, bulletlike fighter 
more than 500 miles an hour. 

On take-offs of the XP-81, both the Propjet and the I-40 jet 
engine are used. Both of them are started in a matter of seconds, 
and neither requires a warm-up, For cruising, only the Propjet 
power plant is used. This makes for economy of fuel on long- 
range flights. 


RANGING WITH RADAR 


Details can now be revealed on two wartime Signal Corps de- 
velopments in radar which made possible the long-range plotting 
of enemy mortar and artillery positions and the detection of mov- 
ing troops and vehicles on enemy-held roads at night. A specially 
adapted Signal Corps radar was used to obtain accurate oscillo- 
scope bearings on both the upward and downward paths of an 
enemy projectile, and the entire trajectory of the shell was 
plotted from these bearings and extended geometrically to indi- 
cate the exact location of the gun. 

This radar had an accuracy of twenty yards in range and one- 
third of one degree in azimuth (direction). On this basis it could 
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COMFORT TOO SAVES MONEY 





Give your burner a cutting torch with the maximum comfort value. 
Some prefer the high pressure valve lever on top, some on the 
bottom, some in front and some in the rear of the torch. Which of 
these VICTOR hand cutting torches do you like the best? Of one 
thing you can be sure—no matter what the choice, VICTOR cutting 
torches are designed for maximum operating speed and minimum 


ownership cost. 








Ad 134 
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VICTOR EQUIPMENT company 


844 FOLSOM ST. ¢ SAN FRANCISCO 7, CALIFORNIA Po 
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For Higher Scores at Skeet 


1 





Shoot “Shur Shot” Shells 
with NEW Remington Crimp 


No more blown patterns! That’s why Remington 
Shur Shot shells with the New Remington Crimp make 
skeet even more fun—scores even higher. This remark- 
able development by Remington eliminates the top 
wad which, in ordinary loads, gets in the way of the 
shot charge about 8 times out of every 100 shots, caus- 
ing uneven distribution or wide scattering of pellets. 
The New Remington Crimp leaves no “‘holes’’ or thin 
areas for targets to slip through. 

Remington Shur Shot shells have exclusive Klean- 
bore non-corrosive priming and uniform velocity to 
get the shot pattern out there fast. Also exclusive 
green, corrugated bodies, progressive burning powder, 
improved wet-proofing, and patented top seal. 

Made in 12-, 16-, and 20- gauge skeet loads and 12- 
gauge trap. For free literature, write Remington Arms 
Company, Inc., Bridgeport 2, Conn. 


Remington, 
@U POND 


“If It’s Remington—It’s Right!’’ 





Here’s the Smooth-Swinging ‘““SPORTSMAN” 







Skeet shooters everywhere call this easy-handling 
avutoloader the perfect gun for skeet. Superb balance, 
single sighting plane, and lightning-fast action permit 
complete concentration on the target. 


Kleanbore and Sportsman are Reg. U.S. Pat. Off.; Shur Shot is a trade mark 
of Remington Arms Co., Inc. 
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spot a hidden gun position five miles distant with an error of not 
more than sixty yards. 

The radars used to detect enemy night traffic had the uncanny 
faculty of being able to track all moving objects in the area 
covered by the radar beam. These, too, were standard Signal 
Corps radars which had been especially adapted for this function 


SOUND AS A WEAPON 

Americans searching for German secret weapons stumbled on 
a layout at Talstation Lofer, Germany, that proved the Nazis 
were well on the way toward perfecting sound as a weapon oj 
war. The Speer Ministry was conducting the research. The equip- 
ment included parabolic reflectors intended to direct the energy 
produced by methane and oxygen in the weapon’s firing chamber 


A NEW ELECTRON MICROSCOPE 

Soviet electron microscopes, one developed during the war 
and used in war work, and an ultraviolet microscope, both de- 
signed at the Soviet State Optical Institute, were described at a 
recent meeting of the Academy of Sciences in Moscow, 

The staff of the Optical Institute designed and built an elec. 
tron microscope in 1940 that magnified objects 10,000 times, An 
improved model built at the end of the war magnifies 25,000 
times, and one twice as powerful will be ready for use in the 
near future. 

The ultraviolet microscope was designed and developed by 
E, Brumberg. It is extremely sensitive and will detect the pres- 
ence of infinitesimal quantities of many substances. 
PUSH-BUTTON FLYING 

The first fully automatic flight-control device is now being 
tested by the Air Technical Service Command’s all-weather fly- 
ing center, Columbus, Ohio. “Push-button” flying is promised 
by the new instrument which will take off, fly, and land an air- 
plane by merely pushing buttons before the take-off to direct 
its flight. The flight controller, used in conjunction with the A-12 
automatic pilot, has been installed in a giant Douglas C-54 “Sky- 
master” transport for first tests in actual operation, 

The new development is not a radio-controlled plane but actu- 
ally an automatic one which permits preselection of the course 
and destination. When the buttons are pushed, according to the 
ATSC flying experts, the plane will take off, fly a predetermined 
course to the place indicated by the original button pushed, and 
land itself automatically. 

Nerve center of the automatic flight controller is the master 
sequence selector, a huge automatic calculating machine that reg- 
isters such variable factors as direction, distance, and altitude, 
and adjusts the flight of the ship to keep it on its course. 


DETECTOR FOR NONMETALLIC MINES 


A nonmetallic mine detector was developed during World War 
II that located enemy mines made of clay, wood, glass, and plas- 
tics. It consists essentially of an ultrahigh-frequency radio wave 
transmitter and detects both metallic and nonmetallic mines at 
depths ranging from three to twelve inches. 


NEW JET PLANES FOR CARRIERS 


The Navy recently announced development of its first exclu- 
sively jet-powered fighter plane for carrier operation. Its top 
speed exceeds 500 miles an hour. Designated the FD-1 “Phan- 
tom,” the plane was designed and built by the McDonnell Air- 
craft Corporation, St. Louis, Mo. Despite its high speed, the 
Phantom has a landing gait comparable to conventional carrier- 
based fighters, making “wave-offs” feasible, The plane, already 
extensively flight-tested, has a service ceiling of well over seven 
miles. 

Primarily designed as an interceptor, it has an extremely high 
rate of climb and a range of 1,000 miles. (Continued on p. 284.) 
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A CANNOT BUY A BETTER SPARK PLUG 


Designed by engineers who design complete 
electrical systems for the Nations finest cars, 
trucks and tractors. . . 
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mB ‘THE LOCUST" 
im =Tank— Light M-22 (Airborne) + 
Built by Marmon-Herrington Co., Inc. ii 
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MILITARY 
VEHICLES 
of all Types 


Combat Tanks x Armored Cars * Scout 
Cars * Reconnaissance Cars * Offi- 
cers Cars x Ambulances * Mobile 
Machine Shops * Artillery Tractors for 
guns of all sizes * High-speed Track 
Laying Artillery Tractors * Captive Bal- 
loon Winches * Air Field Service Trac- 
tors * Airplane Crash Trucks * Fire 
Equipment * Airplane Wrecking Trucks 
Mobile Aircraft Machine Shops * Mobile 
Oxygen Generator Units * Mobile 
Water Purification Units * Air Field 
Rotary Snow Removal Equipment * Air 
Field Fuel Servicing Trucks. 


We are Specialists in the Design and Production of 


Military Transportation Equipment 


MARMON-HERRINGTON (C0., INC. 


MANUFACTURERS OF ALL-WHEEL-DRIVE VEHICLES 
AND HIGH-SPEED TRACK-LAYING VEHICLES 


INDIANAPOLIS, INDIANA, U.S.A. 
Purveyors to U.S. Army, U.S. Navy, U.S. Marine Corps 


and Many Foreign Governments 
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Power is furnished by twin axial-flow Westinghouse turbo-jet 
engines built into the wing roots. The engines, which are of 
exclusive American design, contain no long scoops or ducts 
For conditions where take-off assistance is needed, either stand. 
ard carrier catapults or jato (jet-assisted take-off) units may 
be used. 


THE FSF BEARCAT 


Designed to be more than a match for the best aircraft which 
the Japs could produce, the F8F Bearcat is the newest of the 
planes built by Grumman for the Navy. A fast, highly maneuver. 
able craft, the Bearcat is a low midwing monoplane powered 
with a single-stage Pratt & Whitney 2800C double Wasp en. 
gine, turning a 4-bladed Aeroprop. Its speed is reported to be 
“in excess of 400 m.p.h.,” at sea level, and its rate of climb is 
5,000 f.p.m. with the aid of water injection. 

It is a relatively lightweight airplane with a high rate of climb 
and excellent maneuverability, but it is possessed of all the stam. 
ina and “toughness” required of Navy fighters, 


NEW PARTICLES PRODUCED BY X-RAYS 


Using X-rays from the 100,000,000-volt betatron, released last 
October from wartime secrecy, physicists in the General Electric 
Research Laboratory in Schenectady have succeeded for the first 
time in artificially producing mesons, one of the chief constituents 
of the cosmic rays continually bombarding the earth. 

The betatron has opened up for laboratory exploration a new 
energy range, between 40,000,000 and 100,000,000 volts. Although 
this just reaches the lower limits of the cosmic rays, whose ener- 
gies go up to billions of volts, many types of reaction in the 
atomic nuclei have been observed which could not be accom- 
plished with lesser energies. 

Announcement of the new results was made at a recent meet- 
ing of the American Physical Society, in a series of four papers 
by Dr. George C. Baldwin, A. James Hartzler, and Dr. G, Stan- 
ley Klaiber, all of the General Electric Research Laboratory, and 
Dr, Marcel Schein, cosmic-ray expert of the University of 
Chicago. 

The meson, hitherto known only through cosmic-ray studies, is 
a particle considerably more massive than the electron, though 
lighter than the proton. Mesons are produced in the atmosphere 
high above the earth’s surface by the primary cosmic radiation 
from outer space and fast, on the average, but a few millionths of 
a second, 

During the past five years Dr. Schein and other physicists have 
carried on a series of experiments in which balloons carrying 
cosmic ray detecting equipment were sent up into the strato- 
sphere. These demonstrated that cosmic-ray mesons are produced 
when the primary rays, each carrying an electrical charge, hit the 
nuclei of the air atoms far above the ground, Similar experi- 
ments, at the cosmic-ray laboratory on Mt. Evans, Colo., showed 
that mesons may be produced by high-energy gamma rays (simi- 
lar to very potent X-rays) which are present in the cosmic radi- 
ation, though they may also be produced by other kinds of rays 
as well. 


POWDER WITHOUT ALCOHOL 


Unlike most smokeless powders which require vast quantities 
of alcohol in their production, a recently developed smokeless ball 
powder uses no alcohol and is made by a new underwater process. 
Speed of producing smokeless ball powder is as much as ten times 
faster than the production of smokeless powder by usual methods. 

The new method keeps nitrocellulose immersed in water where 
it is liquefied by ethyl acetate. The liquefied nitrocellulose then 
rises to the surface of the water, where it is broken into tiny glo- 
bules by stirring. The size of the globules or balls ranging from 
six- to thirty-thousandths of an inch in diameter is controlled by 
the speed of stirring. 
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rue DUD GUARD wy, tHe NEW 


Nothing better illustrates the tremendous growth of the 
Ordnance Department since the Civil War, than the Act 
of Congress, in 1862, authorizing the establishment of 
an arsenal on Rock Island, in the Mississippi. The initial 
appropriation was $100,000.00 — less than the cost of 
certain machines now used in Ordnance work. 





The organizational growth of the Department is even more 
remarkable than its physical expansion. Through their 14 
Procurement Districts, Ordnance Officials are thoroughly familiar with the indus- 
trial capacity of each district—where to get what they want, when they want it. 
In other words, the Ordnance Department has definitely come of age. In peace 
or war, it is a “national guard,’ developing new weapons and able to turn the 
nation’s “know-how” against an enemy on short notice. AC is proud to have 
been selected, in World War II, to make millions of precision-built products 
to Ordnance Department specifications. 
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METALWORKING 
MACHINERY 


Cold Headers for Bolts, Screws, etc. 








Bolt Head Trimmers 
Screw Thread Rolling Machines 
Nut Forming Machines 
Nut Tapping Machines 
Screw Slotters 
Rivet Drillers 
Power Presses of all Kinds 
Eyelet Machines 
Small Arms Ammunition Machines 
Collapsible Tube Machines 
Thread Rolling Machines for Shells 
Wire Drawing Machines 
Rolling Mills for Sheets and Strips 
Rod and Tube Mills 
Flatteners and Straighteners 
Gang Slitting Machines 
Swagers, Pointers, Coilers, Winders, etc. 


Special and Miscellaneous Machines 








WATERBURY FARREL 


FOUNDRY. AND MACHINE COMPANY 


Waterbury OFT 14 314'] sn Oe 


SALES OFFICES: 
oa i her Voie) CLEVELAND NEWARK, N. J. 

















THANKS FROM A VETERAN 


Tue Epitor.—Congratulations on your Bulletin No, 63, particu. 
larly the last two pages. In these days of confusion, indecisive. 
ness, weakness, complacency, and even occasional cowardice, your 
comments are genuinely refreshing and consoling through their 
common sense, strength, and courage. 

There is no particular reason for this letter—it is merely ap 
impulsive expression from a rather tired war manufacturer whose 
son went into the lines in this recent war before Metz, France 
within a few miles of where the old man came out of the lines on 
Armistice Day of World War I. 

It is an expression of thankfulness and gratitude for the reve. 
lation and reminder that we still have Americans and American 
policies left that read clearly, sound sensible, and smell clean, 

C. M. METELsKI 
President, Wolverine Fabricating 
Dearborn, Mich. & Mfg. Co. 


THE ECONOMIC SOLUTION 


THE Epitor.—In Army Ordnance Bulletin No. 62 you throw y 
your hands when you say that the only possible remedy for the 
sad state of affairs is a return to the religious position—a renewal 
of the good spirit. 

Now it just happens that the conditions necessary for economic 
and social well-béing are very simple but very insistent, Unaware 
of the nature of our disabilities, we have been violating with the 
greatest enthusiasm the basic principle of correct, precise ex- 
change without which these ninety per cent of our social relations 
are or should be governed in an impersonal objective way. 

The difficulty is so largely in violation of the technique of 
operating our economy that the position you take (which is the 
old conventional line of thinking) becomes a road block to prog- 
ress. The responsibility for an incorrect diagnosis such as you 
assume is not only specifically untrue but it diverts our mind from 
seeking an immediate practical line of action. 

I was much impressed with your critical material in a recent 
issue. | am much concerned about the discouraging remedy you 
suggest. Correct exchange of social services and goods would 
achieve such a sense of equity and well-being that people would 
not get lathered up to a state of mind in ‘which they would use 
the atom bomb, as we did ‘ 

Le Roy, N. Y. Grover W. Lapp 


THE MORAL SOLUTION 

Tue Eprror.—Congratulations on your excellent editorial in 4 
recent issue of the Army Ordnance Bulletin. Most of us in Ord- 
nance realize that without an improvement in basic human moral- 
ity the precision weapons now possible through new discovery 
and manufacturing techniques will be used on a scale vast enough 
to destroy our present civilization. 

T. R. Torran 

New York, N. Y. President, N.Y.U. Chapter, 4.0.4 


STUPIDITY IS DANGEROUS 

Tue Epitor—A remarkable document came across my desk this 
week—the Army Ordnance Bulletin for January 15th, No. 63 
The editors of ArMy ORDNANCE have apparently been, as I have 
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Good creep strength makes molybdenum 


oe 
steels particularly suitable for appli- 
cations involving elevated temperatures. 
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MOLYBDIC OXIDE—BRIQUETTED QR CANNED @ FERROMOLYBDENUM © “CALCIUM MOLYBOATE” 
CLIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS. 


Clima: Molybdenum Company 
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KING-SEELEY’S 


Service Record 


The records show that between Febru- 
ary, 1941, and August, 1945, King-Seeley 
employees produced and delivered to 
our Armed Forces more than 385,000,000 
pieces of special war materials. In addi- 
tion to this, more than 1,000,000 pieces of 
regular production items such as gover- 
nors, gauges, and speedometers for both 
combat and supply vehicles were produced. 


We feel justly proud of this record and 
the sixth Army-Navy “E” Award given us 
May 12, 1945, in recognition of this 
accomplishment. If necessary, we can do 
it again, but right now we are devoting 
all our energy to the production of peace- 
time civilian goods to the end that all may 
enjoy true prosperity. 
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Kinc-SEELEY 
(ORPORATION 


ANN ARBOR MICHIGAN 
PLANTS IN 
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Communications 





been, greatly disturbed by the lack of true American principle, 
and Christian morals in a very considerable proportion of the 
men in key government positions. 

Placing a few big men, even honest men of excellent Capacity, 
at the tops of government agencies is not an answer to the prob- 
lem. You know that an army can have good men and excellent 
top officers and yet fail miserably if it lacks trained, disciplined 
and competent sergeants. Today we lack good men in the ranks 

What you describe as the inept young men of the State De. 
partment is also true of some other agencies, especially those that 
are dealing with the economic and spiritual side of life, I have 
seen too many of these young economists who, whatever their 
intentions, are tearing down and destroying the work of genera- 
tions, with nothing new to offer except their own untried theories 
and sensationalism. Moral principles and the long-time good of 
the community are not apparent in their thinking, 

Today the government agencies in Washington are infested 
with a locustlike plague of young economists who, in their num- 
bers and fanatical alchemy, are a more dangerous threat than the 
plague of efficiency engineers that bedeviled industry after World 
War I. The men who operate our industries will eventually find 
themselves enmeshed in the economic regulations and schemes 
that these economists plot and plan. 

Again I say that it is not enough when we are able to point to 
a few good men at the top, especially when most of these men at 
the top are political appointees whose agency reorganizations 
never dislodge the professional alchemists who are the real policy 
makers. How many of these reorganizations have we seen where 
there remains the same underlayer of ineptness, incompetence, 
chaos, self-seeking? We have in government a very large pro- 
portion of good competent men, but these are not the pushing and 
vociferous ones. I would not say that there is any important pro- 
portion of deliberate sabotage of American principles. Rather I 
would say that the pushing, dashing, buttonholing young men 
who throw aside old moral principles so easily are urged on by 
the valor of ignorance. Rather than class these parlor pinks as 
radicals, we might better classify their actions as stupid. “Stupid- 
ity,” wrote Woodrow Wilson, “is more dangerous than knavery.” 
Washington, D.C. Georce S. Brapy 


“STUDY HOW WARS START” 


Tue Epitror.—This is to convey a hearty approval of the policy 
announced in your Industrial Preparedness Bulletin, No. 64. The 
bolts and nuts of our new military equipment seemed always of 
intense interest to our potential enemies but not always so to our 
own people. A study of the “bolts” of those ready to promote any 
scheme by which our country may be made to fall apart and of 
the “nuts” who rattle off after them in the hope of picking up the 
pieces may well be of more importance to the members of the 
Army Ordnance Association—and to the future of the country— 
than the technical features of our equipment and its production. 

Such a departure has its risks because it is so easy for ill- 
wishers to gather up some assorted “nuts” and dump them in on 
you, However, you should be able to put them through the mill 
when this is tried. If you present a shining target you may divert 
them from a more vulnerable one. 

The whole job certainly warrants as much study of how wars 
start as it does of how to finish them. And the implementing of a 
thoroughgoing and workmanlike plan to keep wars away from 
us should promise far less cost than can be foreseen under any 
plan by which one can be finished after it is started. 

May we wish you every success in your new approach to the 
problems which concern the common defense and the national 
security. 

Cor. Toun G. Booton, Ord. Dept. 
Governors Island, N. Y. 
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HIGH PRESSURE HYDRAULICS 
PUMPS - POWER UNITS - VALVES 





«190 SERIES HYDRAULIC POWER UNIT 
_ 3000 P.S.1. Pump - Motor 
Unloading & Relief Valve 
. Seite 102” Accumulator on 5 Gallon Reservoir 
engine le For Continuous Operation ou: 
“ obuqa" ROLL BALANCING - PRESSURE SEALS 


without LABORATORY PRESSES 


on METAL & WOODWORKING MACHINES 
Cs) TEST BENCHES & STANDS 
STARTING TORQUE RELIEF - TEXTILE SEAM SKIPPERS 
HIGH PRESSURE DWELL & CURE 


THE NEW WORK AIR BRAKE COMPANY 





_ Htydrantec Division 








420 Lexington Avenue, New York, 17, N. Y. + Factories Watertown, N. Y. 
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Warner Vari-Load Electric Brakes are Safer! 


oe America is depending on motor 
transportation as never before. Every pay 
load carried by big trailer outfits must get 
through on schedule. Delays due to accidents 
caused by ineffective brakes must be pre- 
vented—tthere should be no compromise with 
safety! 

It is significant that 80% of all power-brake equipped 
trailing vehicles purchased by the Government during the 
war—had Warner Electric Brakes. So take a tip from 
Uncle Sam—protect your drivers, your cargoes, and your 
trailer outfits—give them the EXTRA SAFETY of 
Controlled Braking Power—exclusive feature of Warner 
“Vari-Load” ELECTRIC Brakes. No matter what the 
weather, the driver can pre-set any and all brakes to fit 
BOTH load conditions and road conditions—thus keeping 
his train straightened out and under full control even when 
the going is slippery, and avoiding costly tie-ups due to 
damaged equipment. 

On all future trailer purchases, specify Warner ‘Vari- 
Load” Electric Brakes—world-famous for safety, sim- 
plicity, and dependable, efficient, trouble-free performance. 


WARNER ELECTRIC BRAKE MFG. COMPANY 
BELOIT, WISCONSIN 


ELECTRIC BRAKES 


Cc 4 
. : Only a few flexible wires. 
Vw 
Fro (( Nothing to freeze or chatter—no 
‘ F) complicated mechanisms. 
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AERIAL WEAPONS OF THE FUTURE 

We will produce within the next few years jet-propelled bomb. 
ers capable of flying 500 to 600 miles an hour to targets 1,599 
miles away at altitudes of over 40,000 feet, Development of even 
greater bombers, capable of operating at stratospheric altitudes 
and speeds faster than sound and carrying bomb loads of over 
100,000 pounds, is already a certainty. These aircraft will haye 
sufficient range to attack any spot on earth and return to g 
friendly base. 

In 1941 our propeller-driven fighters were limited to speeds 
of 300 miles an hour, a range of 200 to 300 miles, and effective 
ceilings of 20,000 feet. Today our conventional fighters have 
speeds of 500 miles an hour, combat ranges of 1,300 miles an 
hour, and effective ceilings of 35,000 feet. 

Improvement of our jet fighters may well produce within the 
next five years an aircraft capable of the speed of sound and of 
reaching targets 2,000 miles away at altitudes of above 50,00 
feet. When the barrier of compressibility has been hurdled, as it 
surely will be, there is no practical limit to the speed of piloted 
aircraft. 

At the onset of World War II, demolition bombs ranged in 
size from 20 to 2,000 pounds, with a few light-case 4,000-pound 
blast bombs. The explosive filling of these bombs was standard 
TNT. During the war new bombs have been developed in the 
entire range from small 4-pound antipersonnel missiles to 22,000- 
pound deep-penetration city smashers. 

At this very moment we are making a single bomb weighing 
45,000 pounds to keep pace with the bomber, already under con- 
struction, which will carry such a load. Air ordnance engineers 
have blueprinted a bomb weighing 100,000 pounds, 


WHEN World War II began we had no rockets, The most 
spectacular rocket of the war has been the V-2. This weapon has 
extended artillery range to 200 miles with very little sacrifice in 
accuracy. Defense against such weapons requires piloted and 
pilotless aircraft capable of fantastic speeds, or powered missiles 
capable of finding, intercepting, and destroying them in the air 
and at their launching sites, or by methods and devices as yet 
undeveloped. 

We can direct rockets to targets by electronic devices and new 
instruments which guide them accurately to sources of heat, light. 
and magnetism, Drawn by their own fuzes, such new rockets will 
streak unerringly to the heart of big factories, attracted by the 
heat of the furnaces. They are so sensitive that in the space of a 
large room they aim themselves toward a man who enters, in re- 
action to the heat of his body. 

All these weapons and their possible combinations make the 
air approaches of a country the points of extreme danger. Many 
Americans do not yet understand the full implication of the form- 
less rubble of Berlin and of the cities of Japan. With the con- 
tinued development of weapons and techniques now known to us, 
the cities of New York, Pittsburgh, Detroit, Chicago, or San 
Francisco may be subject to annihilation from other continents 
in a matter of hours. .. . 

It is clear that the only defense against this kind of warfare is 
the ability to attack, We must secure our Nation by ourselves, 
developing and maintaining those weapons, troops, and techniques 
required to warn aggressors and deter them from launching 2 
modern devastating war against us.—General of the Army H. H. 
Arnold, formerly Commanding General, Army Air Forces. 
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Yesterday WHELAND 
Armed the Army... . 


... heroes of the battle fields are joining 
veterans of the oilfields in operating 
Wheland rotary drilling equipment. Oil- 
field equipment, like tanks, guns, planes 
and battleships, must “prove their metal” 
in action on a thousand fronts. Rotary 
drilling equipment must be designed and 
built to send new wells through sand, 
gravel and solid stone formations—six, 
eight, ten, twelve thousand feet into the 
earth—to tap new oil pools. 

Wheland equipment has always been 


ROTARY 





, 


manufactured with the same engineering 
skill and workmanship as the guns, shells 
and windlasses which Wheland has pro- 
duced for the U. S. Army. Now that 
Victory is Ours, and American manu- 
facturers are shifting from mechanized 
war machines to the tools of peacetime 
industry, Wheland is again devoting its 
facilities and war-trained organization 
to serving the great petroleum industry 
so vital to our national welfare in both 
war and peace. 


THe WHELAND COMPANY 


DRILLING 





EQUIPMENT 





Chattanooga, Tenn. 
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NOW that Victory ts Ours... 
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JOHNSON AUTOMATICS k= 





CUSTOM GUN DEPARTMENT 





A Johnson Custom Sporter on a Springfield Action 


We are now specializing in the rebuilding of military rifles both foreign and Amer- 
ican to Custom Sporter dimensions in either standard weight or special featherweight 
models. Calibers .30-’06-.270 Winchester and .257 Roberts available for immediate in- 
stallation where conversion includes new barrel. 

We can remodel your rifle to sporter type without replacing the barrel for as low as 
$25 or completely rebuild it with new handmade stock and new barrel in selected cali- 
ber in special featherweight design complete with muzzle brake and at a total weight of 


seven lbs. or less for $150. Other conversions of all types between these prices. 


Rebluing a specialty, rifles $6.50 to $8.50; shotguns $7.50 to $8.50 


Write for our list of 12 special conversions at standardized prices. 














THE JOHNSON MUZZLE BRAKE 
OR RECOIL REDUCER 





Reduces the kick and blow to the shooter’s shoulder approximately 40% and softens 
its characteristic sharpness to a less punishing push. Almost completely eliminates the 





upward jump of the muzzle that accompanies the usual kick. 
Damps barrel vibration, actually improves accuracy to a measurable degree. 


The brake itself is 2 inches long, 34-inch in diameter, and 2 ounces in weight, made 
of barrel-type steel, blued to match standard gun bluing. Fits any rifle barrel from 
.25 to .32 caliber. It should be left on the gun at all times and can be cleaned in 


position as easily as the rest of the rifle. 
Price $6.00* 
Installation $3.00+ 


Total price installed $9.00 


*Subject to O.P.A,. approval. 
+There is an extra charge if it is necessary to relocate the front sight. 


JOHNSON AUTOMATICS MFG. CO. 
DEPT. A 
PROVIDENCE 1, RHODE ISLAND, U.S.A. 
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In this space in recent issues we have 
emphasized what ARMY ORDNANCE is. We 
would now stress what ARMY ORDNANCE 
is not. It is not a “yes” magazine, It does 
not subscribe to the principle that every- 
thing done by or in or for American sci- 
ence, industry, and the military service is 
right. Debate is the best means of arriving 
at sound conclusions. Consequently, the 
editorial policy of this magazine includes 
the publication of constructive views 
which are not always in harmony with 
established plans and policies. 


This issue of ARMY ORDNANCE is an ex- 
cellent case in point. The articles by Brig. 
Gen. Robert Wood Johnson and by Neil 
Swanson will undoubtedly raise many eye- 
brows. But they are not being published 
on that account. They appear in these 
pages because they represent the view- 
points—constructively offered—of quali- 
fied students who, by training and experi- 
ence in civilian as well as military life, 
are well equipped to discuss the subjects 
treated. 

More and more these days thinking 
about our national defense is colored by 
hysteria. What with the atom bomb and 
the United Nations Organization, we are 
told all former concepts of warfare are 
outmoded. That kind of talk blared from 
our radios, promulgated by our commenta- 
tors, preached from our pulpits, and 
spread in our classrooms is doing untold 
damage to our national security. The peo- 
ple who spread such doctrine are leading 
us headlong into the confusion upon which 
world chaos thrives. To counteract such 
dangers we must have free and open dis- 
cussion of the realities of our national se- 
curity. We must have the pro and the 
con, the affirmative and the negative. 
Only through this means will students of 
our national security be able to identify 
the right and the wrong ways, the good 
and the bad ways, in our efforts to keep 
America strong. 
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The Scientist and Security 


The Civilian’s Place in Arms Research and Development 


HE scientist assumes increasing 1n- 

portance in warfare of the atomic 
age. This is true not only in the realm 
of nuclear physics, but especially in the 
field of ordnance, electronics, rockets, 
and guided missiles which, for long 
periods of time, will influence the strat- 
egy, tactics, and logistics of the wartare 
of the future. If our fighting services are 
to meet the challenge and equip them 
selves for the responsibilities which lie 
ahead, they must begin now to encour 
age our younger engineers and scien- 
tists to devote their lives to these phases 
of engineering and research. heir work 
for peace is second only to that of our 
religious leaders in propounding the 
ethics of Christianity. 

Throughout the technical services ot 
our Army and Navy—especially Ord 
nance—for generations past the civilian 
engineer and research specialist have 
held their place. In number, they have 
not been nearly enough, and in recom- 
pense the satisfaction of a job well done 
has had to suffice. But always at the 
arsenals and the proving grounds there 
has been a nucleus of trained experts 
upon whom the duty of research and 
development rests. 

Military personnel come and go, but 
the civilian scientists provide the conti- 
nuity of arms research. One can recall 
the names of many civilian engineers at 
the old-line arsenals and at the proving 
grounds whose lives have been devoted 
to their tasks and whose influence on 
arms and development is of the highest 
order. The importance of their succes- 
sors in arms progress of the future is 
second only to the adequacy of popular 
support of the work in which they are 
engaged. . 

We cite as symbolic of all of them the 
life and work of Bob Kent, Ordnance 
engineer at the Aberdeen Proving 
Ground. His life is dedicated to the 
progress of his profession. His educa- 
tion, experience, and profound knowl- 
edge place him high on the roster of 
Ordnance engineers throughout the 
world. One could also mention in like 
vein other experts at Aberdeen, at 


Springfield Armory, Frankford Arse- 
nal, Picatinny Arsenal, Rock Island 
Arsenal, Watervliet Arsenal, Redstone 
Arsenal, and Detroit Tank Arsenal. 





The same is true of naval and air estab- 
lishments. In future issues of this mag- 
azine we propose from time to time to 
signal them out for special honors. 





Robert H. Kent, Ordnance en- 
gineer at the Aberdeen Proving 
Ground, whose portrait is pub- 
lished on the front cover of this 
issue, represents a group of civilian 
scientists and technicians whose 
lives are dedicated to Ordnance 
development. A native of Connec- 
ticut, Dr. Kent was graduated from 
Harvard University in 1910. Dur- 
ing the following six years he was 
engaged in research in theoretical 
physics. He taught electrical engi- 
neering at the University of Penn- 
sylvania until his entry into mili- 
tary service in 1917. 

His Ordnance career began with 
a first lieutenancy in World War 
I as a statistician on ballistics and 
the preparation of firing tables. 
He continued this same important 
work in the Office of the Chief 
Ordnance Officer, AEF. From 
1919 to 1922 he specialized on 
shell design as an Ordnance engi- 
neer. Since 1922 he has conducted 
research in numerous phases of 
ballistics and the development of 
ballistic instrumentation at Aber- 
deen. He is presently associate 
director of the Ballistic Research 
Laboratory, chief of the Exterior 
Ballistics Branch, and acting head 
of the Aberdeen supersonic wind 
tunnel. The cover portrait is by 
our staff artist, LeBarron Coakley. 

—The Editors. 





The purpose of this present writing. 
however, is to stress the importance of 
their work and to urge that they be 
raised to the highest possible levels from 
the standpoint of remuneration and 
working conditions. The time has come 
when we must build our research cen- 
ters around the civilian rather than the 
military engineer. Scientific education 





and ability must be the norm; the conti 
nuity of research must be upheld and 
maintained at all odds. There should be 
no difference between this type of civil 
lan enterprise in governmental establish 
Vorks 


managers must possess vast skills. They 


ments and private enterprise. 


must be encouraged through proper re- 
muneration to devote their lives to pub- 
lic service, else the continuity of re- 
search and development is soon lost. 
The one great function of our arsenals 
and proving grounds is to cultivate and 
encourage the 
design and production. 

Such research would have died in the 


advancement of arms 


intervals between wars had it not been 
tor these special organizations. Now 
that the science of security has taken on 
the broader aspect where our great edu 
cational institutions and industrial or- 
ganizations are also actively engaged in 
weapons research, the rdle of the career 
Ordnance scientist becomes all the more 
important. Upon him rests the respon- 
sibility of cultivating the work of many 
diverse agencies and applying it to the 
purposes of security. His is the ex- 
perience which, over the years, guides 
further development away from paths 
which have already led to failure. 


WVE venture to say that there are not 
in the United States today 300 civilian 
engineers in Federal service at work on 
research and development of arms and 
armament. There should be many more. 
Their qualifications by education and 
experience should be second to none, 
and their remuneration should be at a 
level with that of our principal public 
servants. Certainly they are on a par 
with our judges, our legislators, and 
our delegates to the UNO! Their brain 
power will again be the gage of victory 
or defeat in major war. 

If the country sees to it now, these 
specialists in the fields of science and 
research can save us untold billions 
when the atom bombs are dropped in 
another world conflict. If we are half as 
brilliant as we claim to be, we will look 
to the roster of our civilian scientists 
and research engineers in our arsenals 
and at our proving grounds, for upon 
them as well as upon our Christian 
moralists rests our future peace. 














Buyers in Khaki 


Some Plain Talk about the Army’s Supply Setup 


O your knowledge, dear reader, 

has West Point ever specialized in 
training a buyers’ battalion? At the on- 
set of the war, our Reserve officers were 
ignorant of terms of supply. Let’s be 
truthful. Even the General Staff did 
not know what it wanted, how much, 
where, or when. 

Who procured whom? How, when, 
where, and for what job? Everywhere 
we accept the premise that the key to 
performance is management, but in the 
Army this vital feature was left out of 
our thinking. 

Those of us who worked closely with 
the Army supply program for the twen- 
ty-five years preceding Pearl Harbor 
knew much of quantity, quality, and 
source of production. We used the mul- 
tiplication tables—ad nauseam—and our 
adding machines ran hot. 

Following a tradition that must be 
discarded at once, the Staff not only 
failed to establish the course in this 
war, but it refused to acknowledge the 
truism that under such a system no 
group of men could have known its 
requirements. However, as President 
Truman, then a member of the Senate, 
said, “The Army always covers up.” 

As an organization, the Army will 
not put the cards on the table. Why? 
Has it a sense of guilt? Or is it the old 
idea of “closing ranks,” defend your 
brother officer, or what not? One of our 
formulas came to be known as “Up 
through the echelons,” and this was 
applied wherever quantity was piled on 
quantity until the mountain crushed 
the mouse, 

But we forgot management. We 
made no provision for the men to run 
the show. All right. Let's face it. Most 
of the best professional talent leaves the 
Army a few years after graduation from 
West Point. Alongside this is the fact 
that the professional Reserve officer who 
strings along with the service is a pretty 


General Johnson, of Princeton, N. J., a Re 
serve Officer of the Army for many years and 
now on inactive status, is chairman of the 
board of Johnson & Johnson, New Brunswick, 
N. J. During World War II he served for a 
time as chief of the New York Ordnance Dis- 
trict, relinquishing that office to become vice- 
chairman of the War Production Board and 
chairman of the Smaller War Plants Corporation. 
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Robert Wood Johnson 





career.—R.W. J. 





When the editor of ARMY ORDNANCE asked me to write an article for 
this issue, I warned him that lapel bombs would detonate. To be doubly 
sure, I sent along a sample of the theme. It didn’t scare him a bit! ae 
power to your editor! Here’s hoping that this piece does not finish his 


rire 








weak sister. Give him full count for 
physical courage. That's in the record. 
But as an executive, he simply is not 
qualified. Of course there are some out 
standing exceptions. A special few high 
ranking officers were inspiring, clear 
headed, masterful, and fearless. They 
were as comfortable as an old shoe, 
grand to work with, and they had a 


dramatic competence that defied meas- 


urement. 


Mediocrity in Uniform.—Few ever 
feared a military government in the 
United States. Most people gave no 
thought to the question. Now millions 
have such a fear, and that fear is deep- 
rooted. We look the menace right in 
the face. It drifts through the halls, 
floats over our desks, and in fact we 
sense it in restaurants 
and even inthe commit- 
tee rooms on Capitol 
Hill. Give a small mind 
a uniform and a little 
authority and watch 
arrogance develop. 

It is understandable that we were re 
luctant to wash our linen in public. But, 
worse than that, we refused to do it in 
our own cloisters. A few outlanders 
would whisper in the Pentagon. We 
took our hair down over an Old Fash 
ioned cocktail until the stories of the 
men sent to the “never-never land” 
crept in and the boys began to distrust 
one another. Only old friends whis- 
pered. But on duty we accepted the 
most appalling maladministration as 
part and parcel of the life. When medi- 
ocrity prevails, a third-rater looks good; 
a fifth-rater, average; and a seventh- 
rater, acceptable. 

After six months in Washington, | 
had worked closely with hundreds and 
had met thousands of the War Depart- 


ment personnel. My closest colleague at 





the time was formerly a top executive 
of an outstanding industry. One day he 
asked if I had found any strong talent 
which I might wish to take back with 
me to my own business after the war 
was over. My answer was that I had 
met three men who looked good. He 
seemed surprised, so I asked him the 
same question. His answer was “None.” 

While throwing cabbages and rotten 
eggs, let's add some well-deserved bou- 
quets: All ranks worked like «slaves 
without complaint any and all hours. 
The men took everything in their stride, 
and, above all, they were honest. We 
never questioned their integrity, which 
was unimpeachable. It was really won. 
derful to know—know without an 
ounce of suspicion—that our men 
would be on duty until they dropped 
in their tracks. 

No critical analysis of the Army is com- 
plete without a tribute to the distaff side 
—the women secretaries—those magnil- 
icent creatures whose records outdated 
and outpointed all of us—the high-rank- 
ing girls who knew more than the gen- 
erals and, as a matter of fact, brought 
them up from cadethood. They had the 
low-down on the outfit, and how great 
their ability! One such colleague was 
worth more than a battery of assistants 
in fancy subfusc blouses. 


Why?—Certainly this is not a pleas- 
ant writing chore. You ask, “Then, why 
put all this in print?” Well, first, we 
must get the premise straight, face the 
music, as it were; and if we do not like 
the tune, let’s change it for something 
more melodious, 

Why was it that we didn’t have good 
men? Those who have tried to recruit 
executives over the years know that real 
talent is scarce—this is the main reason. 
We know that our youngsters in the 
ranks were the best in the world. With- 
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doubt, they won the war. Then 


out a ' ee 
hy the dificulty? Principally because 
Ww ° 


d to provide an executive organ- 


we faile : : 
‘zation for the service ol supply. 

In the early days of the war, able, 
mature men would not join up. T hey 
had not understood the seriousness of 
the situation. Yes, later they did under- 





“All ranks worked like slaves any 
and all hours . . . It was really 
wonderful to know—know with- 
out one ounce of suspicion—that 
our men would be on duty until 
they dropped in their tracks.” 





sand. What then? Well, by then they 
had come to understand the Washing- 
ton mess, and they wanted no part in it. 
They were patriotic and were doing a 
good job at home producing weapons 
for war. Why should they go to Wash 
ington and operate at one twenty-fifth 
of their capacity? 

| asked a group of carefully chosen 
oficers how much more time was re- 
quired for them to do a given job—any 
job—than would be required in their 
own business. The average answer was 
“about one hundred times more than in 
civilian life.” And we were in a hurry. 
We were in one hell of a fix. We had 
no powder, no weapons, no defense— 
in fact, no “nothin’.” 

Some day we may face a really smart 
and properly organized enemy, and we 
won't be able to count on a competition 
of ineficiency. The modern way is to 
start with a virile management to carry 
out any plan. The Army hangs onto the 
line of administration -by-catastrophe. 
Every morning had its red-hot problem 
to be solved by a “catch-as-catch-can”™ 
procedure that bred many more hot sit- 
uations to plague us a little later. 


Assuming Merger.—Under the new 
setup, the “Secretary of Defense” and 
his “Assistant Secretary of Supply” 
would keep a live roster of top-flight 
industrial executives, purchasing agents. 
certain administrative experts, and some 
specialists. These men would be selected 
each year and would meet at production 
centers with the combat officers, the 
Combined Chiefs of Staff, and a secre- 
tariat. The circumstances would be com- 
fortable, and the problems broken down 
for real operations and planning. 

Each year the organization chart 
would be revised. Names would be 
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filled in with one or more alternates in 
each major bracket. Those persons se- 
lected would be informed so as to en 
able them to plan immediately their 
own staff work so that in an emergency 
they could leave for war service over an 
extended period. 

Small and medium-sized businesses 
must be represented throughout the 
supply organization. One-third to one- 
half of those selected to be on the war- 
service roster should be recruited from 
well-run small enterprises. This would 
not be easy, but it can be done. The 
spotlight has not shone brightly on this 
executive crop, but the talent is there. 

The “Secretary of Defense” will re 
quire such a policy not only to assure 
the supply stream of the future, but to 
avoid the clamor and criticism which 
came from small business during the 
recent war. This wholly unnecessary 
headache grew out of the failure of the 
military mind to grasp even the most 
rudimentary facts. We paid a great 
price for our lack of judgment, Now 
let us put the individual entrepreneur 
at the tiller. Please remember that it 
will always be easier for the short 
sighted to buy “much from few,” which 
is merely another ex 
ample of government 
by-catastrophe. 

Such a staff would 
volunteer for predeter- 
mined service periods 
arranged to suit the in 
dividual. Agreements would be mutu 
ally satisfactory, but, once settled, the 
appointee during his enlistment could 
not resign except for cause. The remun- 
eration would be an individual matter 
and not subject to existing regulations 
or frozen patterns. All personnel would 
be excluded from Selective Service. 

Naturally some of those chosen will 
be reluctant to take the time away from 
their own businesses, and some boards 
of directors and stockholders will object 
to their leaving. But most people will 
remember the price industry has paid 
in the past through lack of good supply 
administration. 

It should be emphasized that we are 
speaking here of our very best and 
strongest men, not our second best. If 
the standard is set high at the start and 
the individuals come to feel a sense of 
responsibility and opportunity for free 
expression, I feel sure they will respond. 
However, our efforts in this direction 
during the last war can be described as 
a walk through the “Rose Arbor.” Men 


were asked to travel across the country 
on a moment’s notice, only to sit all day 
with a hundred others and listen to 
some less well equipped man spend the 
whole day wasting words. This hap 
pened time after time until the smart 
ones quit cold. Most jobs can best lx 
done on the local front. 

The top peacetime group whose duty 
it is to organize the program may be 
comprised of assistant secretaries who 
have plenty of background and a free 
hand. All age groups in this generation 
are so fed up with Washington that we 
may expect a wide distrust of any 
scheme, which will have to be over 
come by performance, and this will take 
time. The boys are really gun shy, and 
just now are even more desk shy, and | 
don’t blame them. They've been badly 
burned, and they won’t forget it quickly. 

Congress and the people at large have 
come to distrust the War Department 
as have the men in the Army. The “Sec 
retary of Defense” should select civilian 
contact men for Congress and for the 
public. First, let us have some plain old 
fashioned honesty and accompanying 
competence. | do not mean lobbyists, 
nor junkets for the Military Affairs 
Committee. These remarks deal with 
questions and answers at all levels, in 
side and out. 

But we might as well know at the 
start that some years will be required to 
establish an honest reputation with the 
boys on the Hill and also with those in 
the grass roots. Public relations have 
assumed top place in all management 
discussions, and, of course, this also 
holds true for the Army. Again, a civil 
ian expert outside the Civil Service is 
indicated. Perhaps he should be re 
tained by the year. 


Should Supply Be Military?—Prob 
ably not, but for the love of all that is 
reasonable, let us avoid the Civil Ser\ 
ice. If we really want to get properly 
“loused up,” let’s go down that road. 
We must create a new civilian status: 
“War Service,” established by a special 
act, with few rules but with fine top 
management. 

Remember, we are speaking of emer 
gencies—the great emergency of war 
Such is not a time to proceed under 
rules, especially those decadent Army 
and Civil Service rules which have been 
developed over generations. They are 
so hedged to avoid cheating and dis 
honesty as to be unworkable in terms 
of fast action: 
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It may be best for the combat officer 
to state what he wants and for a strong 
civilian supply service to provide what 
he asks. The truth is, production is 
civilian and will continue to be. It is 
the civilian executive who must pro- 
duce, and the combat officer who must 
consume what is produced—that is im- 
mutable. 

Industry will work better with strong, 
experienced civilian buyers recruited 
from business, not from Civil Service. 

The essence of management is talent, 
responsibility, elasticity, and freedom. 
How about freedom in olive drab with 
the old stand-up collar or the greatly 
improved turndown cut? There isn't 
even so much you could notice it. 

There is something about rank that 
is devastating to execution. A discussion 
is largely an audience for the high-rank 
boys. Then the conclusion is announced 
as pertaining to policy—whatever that 
1S. 

Most men lose their freedom very 
easily without even a fight. They like 
promotions; in fact, they hunger for 
them. You see, when rank is worn on 
the sleeve, it is something quite differ- 
ent from position where acknowledg- 
ment comes through accomplishment 
and reputation. Rank becomes almost a 
hateful thing in the field of production, 
and it wrecks freedom in respect to in- 
tellectual pursuits. The chairman of 
General Motors does not wear seven 
stars on his shoulder. Free executive ex- 
pression disappears when rigid proce- 
dures are instituted. 

Naturally we can't have every one 
riding off in all directions, but what 
well-managed buying department does? 
We want self-starters who can do the 
job and do it fast with a minimum of 
man power. 

It would be difficult to imagine a 
business enterprise with as poor a 
public-relations program as that of the 
Army. Yet, we had public-relations ex- 
perts in the ranks who were successful 
in their own private fields. However, 
they were restricted by ridiculous regu- 
lations and the lack of official know- 
how so that it was impossible to con- 
tribute anything constructive. Lack of 
freedom again! 

I never encountered a group remotely 
like it. Our brass would freeze with fear 
if a reporter crept in unannounced and 
found the boys without a statement pre- 
pared by the secretary of one of his im- 
mediate assistants. And yet, these same 
men would walk into machine-gun fire. 
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Salesmen? Why Not?—Perhaps it 
would do some good if all of us con- 
sidered the producer as a customer so 
that we might accord him the consider- 
ation befitting his service rendered; the 
people of the country, as stockholders; 
and the Congress as the boss. Some- 
where the notion crept in that the Army 
was doing industry a great favor by giv- 
ing it an order when actually the re- 
verse was true. 

We rather snobbishly sat in Wash- 
ington and ordered men to go through 
the grief and irritation of trips to the 
Capital. We casually suggested that ex- 
ecutives whose time was worth victory 





“Some day we may face a really 
smart and properly organized en- 
emy, and we won't be able to 
count on a competition of ineffi- 
ciency. The modern way is to 
start with a virile management 
to carry out any plan.” 





and whose talents overshadowed ours 
to hop a sleeper and appear in Wash- 
ington at a given hour as if subpoenaed 
and accept our words of wisdom as if 
they were jewels of great value. Actu- 
ally, most of the time we didn’t know 
what the hell we were talking about, 
and our customers had to straighten us 
out. 

Where in life does a combat officer 
learn to be a good buyer? Where does 
the kid from the ROTC learn produc- 
tion? Where in the career of an Army 
lawyer does he learn business law? And 
where will these men learn these things 
in the future? Worse still, suppose these 
words produced more than anger and 
the service were to decide to amend and 
improve? It would amend a little and 
improve a bit on the basis of World 
War II. But that basis is now obsolete. 

We need much more drastic treat- 
ment than amendment and improve- 
ment. We must be blasted on to a new 
plateau, assume a new point of depar- 
ture, and probably even change our 
clothes. 


Why Operate From Washington? — 
Washington is the last place on God's 
earth to get a job done. The old town 
is a mecca for troublemakers, phonies, 
and sharpshooters, and is usually more 
fouled up than a Chinese fire drill. It 
will suffice for the Combined Chiefs of 


Staff and their secretariat, provided they 


get around to the production front and 
combat fronts ence in a while and 
provided that they are not too old in 
years or too frozen in mind and spirit, 

Why congest the rails both Ways with 
stupid travel? Why live in those mabe 
named dwellings in the Capital called 
hotels? Their owners don’t want us 
The Lord knows that’s been made 
clear, and no man in his right senses 
wants to live in them. 

There are only two places of impor 
tance—the combat front and the pro 
duction front. It was our job to carn 
administration to them, and we didn’t 
do it. 

Break the problem into its compo- 
nents and make them free. If the com. 
ponents are right, the whole will be 
right. 

One more thing. Directives must be 
general in character and capable of in 
dividual interpretation. But not so with 
specifications. They must be exact. 


The Road To Ulcers.—Back about 
1932, I called at Washington concern. 
ing the production of gas masks. Every. 
where I went, every one was cordial 
and gracious. But nothing happened. 

Washington was not as uncomforta- 
ble then as now, and so I called again. 
The results were no different. Later | 
assigned an important executive to the 
follow-up. After years of this, I really 
believe we helped to get the program 
on its way. 

1 wanted to see just what it took to 
move one item into production, We 
found many things, among which was 
that about every year the entire per- 
sonnel changed, and we had to start 
again from scratch. A pretty sad story, 
isn’t it? Few would have the patience 
to play with it. I might add that it was 
not until eight years later that gas 
masks came into being. 

In 1939 the United States had no ex- 
plosives industry of any consequence. 
Du Pont and Hercules had spent years 
ridding themselves of the reputation of 
“Merchants of Death.” Experts were 
dispersed, and our arsenals produced 
only a little salute powder so that when 
the President stepped aboard a ship he 
could be given a noisy reception. We 
were flat on our backs in terms of 
things that would blow up in our own 
face or our enemy's. 

I made repeated visits to Washing: 
ton, but the results were always the 
same. Our progress was zero. Then 
came the catastrophe. 
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building a large loading 


[ remember 
Jjant. The first requirement was a place 


agement to work. 

ice we would look at 
choose a site, go to the local 
ard to look over available ma- 
and then proceed. We would lay 


for our man 

In private pract 
property; 
lumber y 


terials, 
out the wooden temporary structure by 


stakes, hire a number of carpenters, and 
start work, But in the Army, we must 
wait. A commanding officer had arrived 
with different ideas. We should have 
another site. The building should be 
designed in Washington and should be 
constructed to last fifty years. (The 
building was to be used only as a tem- 


porary war plant. ; 
The building could have been finished 


and occupied before Washington had 
the blueprints ready. It could have been 
built at half the cost and in one-third 
the time. And we were in a desperate 
hurry. The results? Months were lost. 
Months, not days. But the war was 
going on. Army red tape, like cheese, 
is very binding. 


Delegations.—The local folks want 
their installations. They really don’t 
care so much what the installations are 
as long as they are big and impressive. 

These good people usually arrive 
with at least the mayor, the governor, 
a Representative, and, last but not least, 
a Senator. In a pinch they can pick up 
a presidential secretary and maybe the 
chairman of the national committee of 
their political party. It does not make 
for speed. It only adds to the confusion. 

What does an infantry expert do with 
such a mess? How does a young Re- 
serve officer (perhaps a bacteriologist 
and in Ordnance by mistake) handle 
it? How does a retired colonel called 





“I imagine that we can agree that 
every one can use eggs without 
our having Navy hens, Army 
hens, and Air Corps hens, God 
knows, it’s hard to train chickens 
to the separate-service idea!” 





back into the service meet the problem? 
When in the normal soldier’s back- 
ground, young or old, does he acquire 
training and experience in production 
and public relations? About all that 
these boys can do is what they did do 
—hide behind the rule book, evade, 
duck, dodge, and finally pass the buck 
up to the stars. 
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Modern war means production, and 
production means labor relations. Now 
the old boys in uniform just do not 
know their way around in this sector. 
The generals literally shrink in terror 
at the mention of the words, “labor re- 
lations.” The fact is, the War Depart- 
ment will have to build and operate 
more special plants in the event of a 
future war. So where are we? We have 
come back to the place from which we 
started. 

The War Department is not equipped 
to do the job—something new must be 
added. I propose a new type of war 
service combiming the best features of 
Mr. Baruch’s original scheme in the 
first World War, the War Production 
Board, and the Services of Supply. 

It is a mammoth un- 
dertaking — big enough 
to dazzle and confuse us 
all—but it can and must 
be done. At the top and 
all down the line should 
be strong, experienced 
men free to act and 
vested with unqualified responsibility. 


The Die-Hards.—It is to be expected 
that many will defend our present sys- 
tem with great violence. The new 
thought will suffer attack from all sides, 
fair and foul. The traditionalists will 
lobby in front of our eyes and behind 
our backs. Everywhere we will hear the 
cry, “Well, we won the war, didn’t we” 
—which covers all sins of omission, 
commission, or downright failure. Then 
there is the old cliché that “war is 
waste,” and the lethargy in our think- 
ing that mistakes are to be expected 
and accepted. 

There are the.vested interests all over 
the place; namely, those of high rank, 
job holders, those industries close to 
Army leaders who go along to curry 
favor, those who have borrowed money 
from the Government, contractors, the 
passive who see no live political issue 
(“The war’s over; let’s forget it’), the 
sufferers from the incurable disease 
known as “Potomac Fever,” which, once 
in the human blood stream, never leaves 
it, 

Then there are those who can’t think 
anything through and choose subcon- 
sciously to go through the intolerable 
business of war again, those who figure 
they will be dead by that time, those in 
the service who resent civilian control 
in any form, those who stay in the 
service on the theory that their chances 


come only once in twenty years, those 
who can’t stand the competition of ci- 


vilian life. And a legion of others!!! 


Stench Bomb.—To merge or not to 
merge, that is the question. Perhaps 





“Small and medium-sized busi- 
nesses must be represented 
throughout the supply organiza- 
tion . . . The spotlight has not 
shone brightly on this executive 
crop, but the talent is there.” 








this piece is not complete without a 
word or two on this sizzling issue 
Controversial, I believe, is the polite 
term. Surely, let’s merge those parts 
that should be merged. What parts are 
they? I do not know, but time will 
tell. Merge at the top, and then work 
the scheme out down the line. 

At present we start on the assump- 
tion of separate services. We should 
take the opposite approach. Let us have 
specialization where best, and joint sup 
ply for staples. I imagine we can agree 
that every one can use eggs without our 
having Navy hens, Army hens, and Air 
Corps hens. God knows, it’s hard to 
train chickens to the separate-service 
idea! 

We live in an age of specialization, 
but it is also an age of merger. There 
is merit in both if intelligently applied. 
Good buyers get along well with one 
another. Watch them at conventions. 
Sometimes they do almost too well in 
the way of fraternization. 

What is so peculiar about Govern- 
ment buying versus private buying? 
Both want quality, value, service, de- 
livery, and coéperation. Both should 
want the producer to succeed but not 
overprice or profiteer. Both want re- 
sponsible sources of supply. But what 
a difference in fact. I suppose Uncle 
Sam is in many respects the worst cus 
tomer one could choose. 

A merger of the supply services can 
be accomplished with reasonable ease 
if a really competent organization is 
brought into being. Certainly the stock 
items can be procured from a common 
supply service. Then be sure that the 
boys are not allowed to make a specialty 
out of a package of cigarettes. They'll 
do it every time if given half a chance. 
I once heard a fellow say that the Army 
has a taste for the “dramatically inop- 
portune.” Could be!!! 
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Industry and Atomic Energy 


The Potentialities of a New Source of Power 


HE riches of many areas of the 

world lie almost untouched _be- 
cause of lack of fuel or industrial 
power, and many wasteful procedures 
are part of our economy because raw 
materials are found far from the places 
where they are converted into useful 
form. It is the promise of atomic en- 
ergy that the tapping of these riches 
and the elimination of these needless 
wastes will serve to increase our ma- 
terial well-being and to ease our daily 
lives. 

With heat 
through release of atomic energy the 
rich northern areas might be made 
more livable and highly productive. 
Ores would no longer need to be 
shipped long distances in their crude 
forms, but their valuable constituents 
might be refined at the mines. Bauxite, 
for example, might be transformed im- 
mediately into aluminum, avoiding the 
long and wasteful ‘shipping from South 
America it now undergoes. Magnesium, 
now assuming importance as a struc- 
tural light metal, could be manufac- 
tured at the seashore, as its salts are a 
major constituent of sea water. Many 
economies of both materials and elec- 


and power supplied 


tric power might be effected by stra- 
tegic location of atomic-energy power 
plants. 

In its present state of development, 
atomic energy does not compete with 
common fuels, but this need not be the 
case in the future. Consider the train- 
load upon trainload of 
coal which supplies 
winter fuel for Minne- 
apolis, Chicago, Pitts 
burgh, and many other 
cities. A central heating 
plant for each of these 
cities (an atomic power plant whose en- 
ergy would be used to warm air or form 
steam) would not only free transporta 
tion for other items but would elimi- 
nate the winter 
phere of coal smoke and soot. 

Furthermore, the coal so saved would 
be available for chemical use to give 


characteristic atmos- 





Mr. Katzin (Ph.D., University of California, 
1938) is a chemist and research associate with 
the metallurgical laboratory, University of Chi- 
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synthetic gasoline and to furnish the 
basic ingredients for the many plastics, 
fibers, and other synthetic chemicals 
which are coming into use more and 
more. 

Before allowing one’s self to be car 
ried away by too many dazzling pros- 
pects of miracles to be wrought by the 
development of atomic energy, the pic- 
ture must be rounded out by an indi- 
cation of the very definite limitations 
on the use of atomic energy from ura- 
nium. To do this it is necessary to re- 
view a few technical facts. 

The “piles” or atomic-energy ma- 
chines developed in secrecy during the 
past war depend for their success on a 
“chain reaction” in which the neutrons 
released by the fission of one atom of 
uranium-235 react with other atoms of 
U-235 to give more neutrons, and so on 
indefinitely. The principle is similar to 
that of the chain letter. If each person 
receiving such a letter were to send out 
a similar letter, one could conceivably 
have a perpetual chain of these letters 
being transmitted from person to person. 

If,on the other hand, each person were 
to send out two or more such letters, 
the numbers of people involved at each 
stage would become continually larger, 
and the chain would then be classified 
as a branching or “divergent” chain. 
It is this difference between simple and 
divergent chains that distinguishes a 
controlled pile, operating at a steady 
power, from the atomic bomb in which 
a very rapid divergent chain reaction 
leads to an explosive condition. 

A further difference between the bomb 
and a pile is that the former depends 
upon U-235 or its equivalent, pluton- 
ium, in an essentially pure form. This 
means that the 0.7 per cent of U-235 
present in natural uranium (the remain- 
der is U-238) must be separated out by 
a very difficult and expensive procedure. 
The pile, on the other hand, will oper- 
ate with natural uranium. 


A PILE consists of uranium set in a 
matrix material made up of lightweight 
atoms (¢.g., graphite, beryllium, heavy 
water), whose function may be looked 
upon as one of slowing down neutrons 
and reflecting them back into the ura- 





ae. 


One pound of uranium com. 
pletely consumed by fission will 
release as much energy as the 
combustion of 1,500 tons of coal, 
250,000: gallons of fuel oil or 
gasoline, 80,000,000 cubic feet 
of artificial gas, or 40,000,000 
cubic feet of natural gas. 








nium. No amount of natural uranium 
would give a chain reaction without 
such a “moderator” material. This js 
because the neutrons produced by fis. 
sion may travel long distances before 
reacting with the next atomic nucleus, 
and in this travel they may escape out 
of the uranium-matrix latticework. If 
too many escape, the chain will be in- 
terrupted (in addition to writing one’s 
letters, they must reach the addressee), 


BBY increasing the size of the lattice 
the chances of escape are lessened, and 
at some point—the “critical” size—the 
chain reaction proceeds. A simple chain 
is maintained through absorbing the 
extra neutrons in a cadmium or boron 
steel control rod. 

The importance of the critical size is 
that below it one gets out no energy; 
above this size one may get as much as 
one wants, up to the point of melting 
or explosion. 

Two heavy pile accessories are need- 
ed. One is an efficient forced cooling sys 
tem for the pile, which would otherwise 
become disastrously hot. The second is 
a shield to protect humans against lethal 
radiations. A pile operating at even low 
power levels is the source of tremen- 
dously intense beta, gamma, and X- 
radiation, in addition to the escaping 
neutrons. The equivalent is that of 
many pounds and even tons of radium. 
A shield of two or three feet of steel, 
or six to eight feet of concrete, is need- 
ed for high-power piles. For even the 
most compact of piles, the shield can 
hardly weigh less than fifty tons. 

These facts, then, determine the lim- 
tations on the applications of atomic 
power from uranium fission. Can we 
run an automobile with an atomic-pow- 
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e engine we are thinking 
to it, so such an appli- 
onsidered nonsensical. 
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Hopes for “power pills” must also be 
dismissed. It is true that by Einstein's 
elation a drop of water represents a 
tremendous equivalent in energy, but 
we know no way of making the trans- 
formation in a practical fashion. 

Will we have individual atomic pow- 
er units for each house and farm? It is 
obviously wasteful and extremely ex- 
pensive to contemplate for individual 
use a machine that can supply the needs 
of a medium-sized city for power, light, 
and heat. Railroad engines have to tra- 
verse tunnels about ten feet wide and 
fifteen feet high, and it is highly im- 
probable that a pile can be accommo- 
dated within that cross section, To 
change these conditions would necessi- 
tate completely rebuilding the railroads 
of the continent. 

Airplanes which will carry loads of 
more than fifty tons are not yet known. 
Would one want such a dangerous pow- 
er plant in an airplane? It is perhaps 
possible that an atomic power plant 
would prove useful on a seagoing ves- 
sel, if such use resulted in extra cargo 
space being made available. 


WE are forced to the conclusion that 
the use of atomic power is best restrict- 
ed to stationary, high-power units. A 
rough idea of the possibilities of the pile 
in this direction may be gained by com- 
paring the size of Muscle Shoals, Boul- 
der Dam, or Grand Coulee with, say, a 
big-city power substation. Although per 
haps not precise, this comparison gives 
an idea of the relative sizes of the phys- 
ical plants involved for million-kilowatt 
power outputs through water power 
and uranium fission, respectively. Be- 
sides the lesser physical size of the 
atomic power installations, there are the 
advantages of its independence of large 
and constant sources of flowing water. 

One of the biggest virtues of an 
atomic-energy power plant is its essen- 
tial independence, not only of such 
restrictions, but of large fuel supplies 
and of the large-scale transportation 
these make necessary. A pound of uran- 
ium, completely consumed by fission 
(only one-thousandth of its weight goes 
to energy, however) will give a total 
of some 11,400,000 kilowatt hours of 
energy. This is roughly half a day of 
operation at a power level of a million 
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kilowatts, a level that Prot. Robert Op- 
penheimer has said he believes commer- 
cially attainable within five years’ time. 

Approximately equal amounts of ener- 
gy are released by combustion of rough- 
ly 1,500 tons of coal, 250,000 gallons ot 
fuel oil or gasoline, 80,000,000 cubic feet 
of artificial gas, or 40,000,000 cubic feet 





“The advent of atomic energy 
will not force us to junk our 
electric generators or other ma- 
chines. What will occur will be 
a changeover from coal-burning 
or oil-burning boilers to boilers 
heated by atomic power.” 





of natural gas. The relative supply prob 
lem with a pile and with ordinary fuels 
needs no further elaboration. 

To assess the possibilities for economic 
competition of uranium with ordinary 
fuels, one must make certain assump 
tions, one of which is that the U-235 is 
consumed as completely as the combus 
tion fuels with which it is being com 
pared. In order to compete with bitumi 
nous coal at $5 a ton (approximately 
the 1942 wholesale average in the United 
States), a pound of U-235 must cost not 
more than $7,500, Competition with 15 
cent gasoline is eflective at $39,000 a 
pound, To compete with artificial gas 
costing 50 cents a thousand cubic feet 
it may still cost $39,000 a pound, while 
natural gas at the same cost would dc 
mand a competitive price of about $20, 
000 a pound for U-235. 

The figures released by the Manhat 
tan Engineer District on the cost of the 
isotope separation projects do not allow 
estimation of the cost of pure U-235 in 
routine mass production. We do hav« 
some information on U-235 in the form 
of natural uranium, however. Accord 
ing to the Smyth Report, on January 1, 
1943, the price of uranium ready for use 
in the pile was $22 a pound. It has prob 
ably come down considerably since then, 
but we may use the round figure $20 
for calculation. Remembering that nat 
ural uranium is only 0.7 per cent U-235. 
140 pounds are needed to give a pound 
of U-235 which in this form would cost 

2,800. 

We do not know for certain how this 
crude figure is affected by possible in 
creased plant costs for “burning” this 
fuel, nor how far off our assumption is 
on efficiency of combustion. On the 
other hand, it is known that part of the 


U-235 which is consumed goes to pro 
duce plutonium from U-238 and that 
this plutonium is equivalent to addi- 
tional U-235. It is possible that this may 
even double or treble the effective 
amount of U-235 in the material. 

Keeping these opposing possibilities 
in mind, we see that uranium may com 
pete well economically as a fuel. It 
would of course be even more valuable 
if there were developed some good way 
of consuming a significant part of the 
abundant U-238 portion of the uranium. 

The energy produced in the pile is 
not some new form of energy. The 
largest percentage is released simply in 
the form of heat. The unique character- 
istic is that the temperatures at which 
this heat may be obtained are higher 
than are readily reached by combustion 
methods. The difficulties are not the 
usual ones of obtaining high enough 
temperatures to enable heat engines to 
run efficiently but of keeping the tem- 
peratures from getting too high for the 
metals of which the machines are now 
made. 

Because the energy released is heat 
energy, a type with which man has long 
been familiar, we know many ways of 
making it do useful work. We can use 
it to heat water or air, to make steam to 
run our steam engines, and to make hot 
gases to run turbines. 

This fact brings us to another—that 
the advent of atomic power will not 
force us to junk our electric generators 
or other machines. What will occur will 
be a changeover from 
coal-burning or oil- 
burning boilers to boil- 
ers heated by atomic 
power, It is entirely 
analogous to changes 





Gen 


About twenty months elapsed between 


from wood to coal fuel, 


or coal to oil. 


the attainment of the first chain reaction 
in December 1942, when a half watt of 
power was generated, to the time the 
first Hanford pile was in operation in 
September 1944. One might therefore 
expect that within two years of the time 
the problem is seriously attacked, piles 
giving industrial power could be in 
operation. 

This is not a prediction that two years 
from now piles will be giving industrial 
power. One reason is that before such 
piles can be designed and built, military 
minds must be convinced that energy 
from the atomic nucleus means some- 
thing more than an atomic bomb. 
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ident, St. Louis Car Co.., 
St. Louis, Mo. President, 
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head of the School of 
Law, Duke University, 
Durham, N.C. Legal ad- 
viser to the Chief of 
Ordnance. 
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president, Boston Post, 
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Ordnance Department. 



























Col. Thomas H. Nixon, 
Ordnance Officer to Gen- 
eral Patton’s historic 
Third Army, Bad Tolz, 
Germany. Charter mem- 
ber, A.O.A. 



















Richard R. Deupree, 
president, Procter & 
Gamble Co., Cincinnati, 
Ohio. Chairman, Army- 
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David W. Sowers, presi- 
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turing Co., Buffalo, N.Y. 
Director, Empire Post, 
A.O.A. 



















Col. William C. Bliss, 
St. Louis, Mo. Ordnance 
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expert. Charter member, 
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B. T. McNeil, president, 
McEvoy Co., Houston, 
Tex. Director, Texas 
Post, A.O.A. 












J. L. Perry, president, 
Carnegie-Illinois Steel 
Co., Pittsburgh, Pa. Di- 
rector, Pittsburgh Post, 


A.O.A. 














Brig. Gen. Francis A. 
Englehart, Bennington, 
Vt. Ordnance logistics 
expert, Pacific Theater. 
Charter member, A.O.A. 










Ray W. Rice, Quality 
Tool & Die Co., Indian- 
apolis, Ind. Member, 
Gage Industry Division 
Committee, A.O.A. 















Newell H. Orr, Colorado 
Fuel & Iron Co., Denver, 
Colo. Director, Rocky 
Mountain Post, A.O.A. 
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Brig. Gen. Burton O. 
Lewis, assistant chief, 
Transportation Corps, 
U. S. Army. Charter 
member, A.O.A. 





J. E. Kanaley, Ordnance 
Steel Foundry Co., Bet- 
tendorf, lowa. Director. 
Quad Cities-Iowa Post, 


A.O.A. 











J.L. Auer, vice-president 
and general works mana- 
ger, R. Hoe & Co., New 
York, N. Y. Member, 
Artillery Industry Divi- 
sion Committee, A.O.A. 





Arthur A. Adelman, chief 
engineer, Ammunition 
Division, Ordnance De- 
partment, Washington, 
D.C. Director, Washing- 
ton Post, A.O.A. 








Ralph L. Goetzenberger, 
Minneapolis - Honeywell 
Regulator Co., Philadel- 
phia, Pa. Member, Fire 
Control Instruments Di- 
vision Committee,A.O.A. 
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Ameriean History Has Failed Us 
It Has Dealt with Events Only and Not with People 


HE body of American history is in 
precisely the situation of a body ot 
troops that has failed to carry out its 
mission. 

The failure is the equivalent of a de- 
feat, and the defeat is pregnant with the 
possibilities of national disaster. It is po- 
tentially more dangerous and tragic than 
Long Island, Bladensburg, the First Ma- 
nassas, or Pearl Harbor. The impact of 
those debacles was too violent and sud- 
den to be overlooked. The slow attrition 
of a people’s loss of faith in its own way 
of life is very likely to be overlooked 





until it is too late. 

American history has failed to protect 
us, as a people, against that process of 
attrition. The defeat of 
American history, in 
relation to its natural 
responsibilities, is the 
less excusable because 
it is the consequence 
of two fundamental 
failures. These are: (1) failure to com- 
prehend the objective and (2) failure to 
employ the available weapons and tech- 
niques. 

For a man who is a practitioner in 
history to make such charges may seem, 
at best, to be poor taste. At worst, it may 
seem to be a piece of arrogant, self- 
serving propaganda. | take that chance. 
It is a calculated risk. The objective jus 
ties it. 

The charges are based, of course, on 
an assumption. The assumption is that 
the writing of history is a means, not 
an end—that history can be useful only 
if it is read and understood and that the 
reasonable measure of its usefulness to a 
people is the percentage of the people 
who read and understand it. The as- 
sumption is that the prime objective of 
history—its real and vital usefulness— 
is the dissemination of correct and ade- 
quate information to the greatest possi 





ble number of people. 

History has not attained that objec- 
tive because it has never accepted it. 
American history has failed us as a peo- 
ple because it has not understood its 
mission. The body of American history 


Mr. Swanson is executive news editor of The 
Sunpapers, Baltimore, Md. 
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is in precisely the situation of a body ot 
troops that has lost a battle or a cam- 
paign by reason of a limited objective. 

American history has failed because it 
has been so written that few people read 
it and still fewer understand it or see in 
it any application to their own lives and 
futures. It has been so taught that it has 
put to sleep more pupils than it has 
awakened. Both in the writing and the 
teaching it has been dull, dreary, life- 
less, and therefore remote and unreal. 

Neither our formal histories nor our 
textbooks have provided the American 
people with any real understanding of 
our past. They have left us with no ade- 
quate appreciation of what the Ameri- 
can way of life has meant to human 
progress. As a people we have no ade- 
quate conception of the enormous prog- 
ress we have made, through democracy 
and free enterprise, toward human lib- 
erty and dignity and decency. 

By failing to provide us, as a people, 
with an adequate knowledge of our 
past, history has failed to provide us 
with a yardstick by which to measure 
that enormous progress. It has" left us 
vulnerable to all the “isms” because, 
lacking knowledge of the past, we can 
see only the faults and the injustices 
that yet remain to be corrected, As a 
people, we have no adequate conception 
of the faults and the injustices that have 
already been corrected. 

History that leaves us ignorant of our 
achievements robs us of our rightful 
heritage. It robs us of our confidence in 
ourselves and in our way of life, and 
thereby imperils our whole future. This 
failure of history has made it possible— 
indeed inevitable—for too many of us 
to become doubtful or contemptuous of 
democracy, free enterprise, and individ- 
ual liberty. It has permitted too many of 
us to hold cheap those precious things 
for which Americans before us paid so 
dear a price. It has left too many of us 
subject to infection by the germs of 
alien and hostile ideologies, both right 
and left, and by the virus of unscrupu- 
lous, self-serving agitators. 

The charge is sweeping, but it is not 
unfair; it is not a blanket indictment. 
To say that Jackson moved with painful 
slowness on the Chickahominy does not 


dim his brilliance in the Valley: 
neither disparages nor diminishes the 
Jackson of Chancellorsville. To say that 
Stuart lapsed from comprehension of 
his mission in the last week of June 
1863, and so left Lee blind on the road 
to Gettysburg, does not deny the skil! 
with which he had screened Lee’s ad 
vance to the Potomac a few days earlier. 
To say that American history has failed 
to attain its greatest usefulness does not 
deny its many other great attainments. 
But the specific failure remains. 


MIILITARY history is equally guilty of 
failure. For 150 years the American peo- 
ple have been trying to commit national 
suicide by overdoses ot economy and 
comfort. By their consistent neglect of 
national preparedness and by their con- 
sistent rejection of universal training 
they have risked their way of life, their 
homes, their freedom, their future and 
their children’s future. They have blind- 
ly condemned hundreds of thousands of 
young men to death and maiming by 
their insistence upon policies which, 
again and again and again, have sent 
their and their 
battle half-trained, half-equipped, and 
worse than half-led. (I have a right to 
use that last harsh phrase—*worse than 
half-led.” IT was one of those go-day 
wonders!) 

Military history, as written and taught 
in America, has failed pathetically to 
show us the folly of our course. It has 


sons sons’ sons into 





“History that leaves us ignorant 
of our achievements robs us of 
our rightful heritage. It robs us 
of our confidence in ourselves 
and in our way of life, and there- 
by imperils our whole future.” 





done nothing—it has achieved so little 
that it equals nothing—to equip us with 
the simplest lesson that our wars teach: 
that being prepared to defend ourselves 
is at once the surest means of preserv- 
and the cheapest means of 
protecting our existence if war is forced 
upon us. Why? Why? 

The answer is so obvious that to state 
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hould be needless. American military 
it S , 


history has failed because it has not 


reached the people. 
Again, why? Why? Again, the answer 

is obvious. History has been boring. It 

has been a task to read and not an in- 
spiration. It has me been interesting to 
the average man! To the average wom- 
an, it has been incomprehensible. 

Once again, why? The answer is not 
quite so obvious, but it can be found in 
the result. History has not reached the 
people because it has not dealt with peo- 
ple. It has dealt with events, and it has 
failed to give reality to the events by the 
simple technique of relating those events 
to the people who took part in them 
and were affected by them. 

“The proper study of mankind is 
man.” Any newspaperman worth his 
salt knows that news is people. He 
knows that the prime interest of people 
is other people, and he acts upon that 
knowledge. I am not talking about that 
brand of sensationalism popularly de- 
scribed as “yellow”; I am talking about 
honest, responsible journalism which 
strives to do its public duty by relating 
facts to the daily lives of ordinary peo- 
ple—the honest, intelligent journalism 
that strives to make the important news 
interesting and understandable so that 
it will be read and comprehended by 
the greatest possible number of people. 

Readability is not the ultimate objec- 
tive. It is only a preliminary. But it is 
the essential preliminary. It is the posi- 
tion which must be seized and secured 
before the assault upon the real objec- 
tive can be launched. 


THE real objective of a responsible 
newspaper is the widest possible dissem 
ination of news. What is news? Trans- 
lated into military language, it is noth- 
ing more than correct, complete, and 
timely intelligence. 

The best intelligence report is useless 
if it is not read. Colonel Rall at Trenton 
received correct and timely intelligence 
of Washington's attack across the Dela- 
ware; he was drunk; he did not bother 
to read the report; he lost his battle and 
his life, 

A newspaper that is not read is equally 
futile. And a newspaper that is not in- 
teresting will not be read. It may con- 
tain the most substantial, the most time- 
ly, the most useful information, but if 
it has not established its readability in 
the public mind it is wasting its time. 
It, too, will die. History that is not read 
is just as futile. 
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BBEING about to expose myself as a heretic and 
to expose others to infection by unorthodox and 
scandalous ideas, I feel obliged to furnish the 
publisher of these heresies with some evidence 
concerning my good faith and motives. 

My wife's forebears came to Maryland from 
England nearly three centuries ago, but 1 am a 
first-generation American. When my father was 
eleven years old, he left his home in the fishing 
town of Marstrand, Sweden, to seek the fabulous “land of opportunity” 
that was a beacon of hope to all the little people. He wore his mother’s 
shoes because he had never had any shoes of his own, and he carried an 


ancient muzzle-loading pistol to defend himself against the Indians he 





expected to find waiting for him on the beach at New York. 

He had known hardship in the Old World. He had gone hungry; in 
winter, his family had slept in the stable with the cow because there wa: 
no money to buy fuel. He knew hardship in the New World also. He 
became a kind of “bound boy” in Missouri, missed most of the sketchy 
schooling to be had on that frontier a decade after the Civil War, sweated 
for ten years to earn two horses and a wagon, sweated twenty more years 
to earn his own farm. He cleared it, stumped it, broke the sod and 
planted; and then, because the pioneer inside him longed for elbow room 
on new frontiers, he started over again at sixty in Montana, forty miles 
from railroad. 

He died a poor man but a proud man. His pride was in his country. 
For America was his. It had given him the consciousness that he was the 
equal of any man alive, that he was free, that he was an individual with 
inalienable rights and an inalienable dignity. And... . 

I, his son, have had a college education. | have had the privilege of 
commanding a company of United States infantry in combat. 1 have had 
the opportunity to be an editor of two great newspapers, to write seven 
books, to acquire contracts for thirty more. America has been, to me, 
all that the hopes and the old legends of the little people pictured it—the 
land of opportunity. 1 owe it more than any man can repay. 

If, in the accompanying article, | make statements that seem strong and 
sweeping, they are made because | am concerned that the American way 
of life shall be preserved. They are made because 1 am concerned—yes, 
and angered—by tendencies to doubt that way of life and to be smartl; 
cynical about it. For such doubt and cynicism have their roots in lack of 


N.H1.S. 


understanding. 








As compared with the circulation of 
daily newspapers the circulation of the 
most popular novel is microscopic. As 
compared with the circulation of a pop- 
ular novel, the circulation of a standard 
work on American history is scarcely vis- 
ible through a microscope. The mathe- 
matical facts suggest that historians have 
something to learn about people and 
what they read and why they read it. 

I am not suggesting that every his- 
torian or every work of history should 
be judged by the test of readability and 
popular appeal. The research scholar 
and the historians’ historian. the collec- 


tor, the collator, the interpreter, and the 
historian-philosopher all have their in 
dispensable functions. They are com 
parable to the whole vital organization 
that keeps combat troops in combat; 
they are the Pentagon; they are procure- 
ment and supply, ordnance and com- 
munications; they are plans and train- 
ing. Or at least they should be. Too 
often they fail to perform those very 
functions which are indispensable to 
carrying out the ultimate mission of 
history, which I conceive to be the dis- 
semination of adequate information to 
the greatest possible number of people. 
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In the limited field in which I have 
worked I have found no adequate serv- 
ice of supply. I have found most of the 
secondary sources incomplete, inaccu- 
rate, and therefore useless. I have had 
to go back to the source records. I have 
had to find my ammunition for myself, 
organize it, and transport it. Why? 
Why? 


Because the research scholar and the 





“Military history, as written and 
taught in America, has failed 
pathetically to show us the folly 
of our course. It has done noth- 
ing ... to equip us with the sim- 
plest lesson that our wars teach.” 





historian’s historian ignore those very 
elements of history which afford the 
means of making history interesting to 
ordinary people of the present. With 
rare exceptions, they do not concern 
themselves with the ordinary people of 
the past as individuals. You see them 
only as a mass, a lump. You cannot 
see their faces, hear their speech, share 
their emotions. They are not real. When 
they are visible at all, they are as flat 
as the surface of the printed page. 

To find the ordinary people who made 
history—who lived it—you must go 
back to the source records and search 
patiently for those small, intimate de- 
tails which, accumulated and placed 
painfully together, present at last the 
image of a once-living man—erect, 3- 
dimensional, believable. 

When once you have thus recreated 
him from facts, you have the means of 
making history interesting; you have 
the means of making history real to 
other ordinary men. For what do you 
find? You find that when you have re- 
created the enlisted man of Bladens- 
burg or Trenton or Antietam, you have 
before you the enlisted man of Saint- 
Mihiel and Tarawa and Bastogne. You 
can introduce them to each other. To 
the civilian, the man of 1776 becomes 
as real on the page of history as the 
man of 1945 became on the page of 
the newspaper. 

Do you say that is no great achieve- 
ment? Do you say that the men of Nor- 
mandy did not emerge whole and real 
from the correspondents’ dispatches? In 
some cases, that is true. But I know cor- 
respondents who saw war as men, not 
as communiqués, and who came as 
close to making men live on the printed 
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page as it is possible to come in words. 
The best of them came closer to achiev- 
ing reality, in terms of human beings, 
than any historian whose work I have 
ever read. 

If history had comprehended and ac- 
cepted its objective—its full public use- 
fulness—could that objective have been 
attained? Probably not, unless the sec- 
ond cause of failure had also been cor- 
rected. For the body of American his- 
tory is in precisely the situation of a 
body of troops which has lost a battle 
because it did not use the weapons and 
techniques which were available to it. 
The historian who fails to reach the 
people with his story is identical with 
the company commander who fails to 
take his objective because he Jeft his 
light machine guns behind and did not 
bother to set up his mortars. 

Why does the historical novelist reach 
people whom the historian cannot reach? 
How does he get their attention? How 
does he seize and secure their interest? 
He succeeds because he deals in people. 
He interests ordinary people because he 
recreates other ordinary people. He 
makes them live. He makes them real. 
He makes them as visible and as believ- 
able as your next-door neighbor. He can 
introduce them to you, and you will feel 
that you know them. 

That is the technique which the his- 
torian rejects. He shrinks from it as if 
it were some mysterious black magic 
and somehow indecent and immoral. 
There is nothing magical about it. 
There is no great mystery about the art 
of making the printed word interesting. 
The novelist has no secret weapon. The 
weapons he uses are well known and 
proved and simple. They 
are “human interest” and 
“color” and “allusion.” 
Those terms are not as 
specific as “Mr” or 
“BAR,” but they can be 
analyzed. They can be 
stripped like a Brown- 
ing, and the pieces can be looked at. 

“Human interest” and “color” are 
nothing more nor less than details put 
together for a purpose: The purpose is 
to create images in the reader’s mind. 
The skillful use of details builds up 
images by reaching out to the funda- 
mental senses of sight, smell, touch, and 
hearing. When those accumulated de- 
tails create, in the reader’s mind, a man 
in his own image, the novelist has estab- 
lished his beachhead: he has seized and 


secured the reader’s interest and under- 





standing. He can go on from there to 
evoke the emotional response that he 
desires. 

The novelist builds a scene out of an 
infinity of little details—incidents, de. 
scriptive touches—some firmly drawn 
and others, perhaps, little more than 
suggested. He builds characters jn the 
same way—small tricks of speech, little 
details of personal appearance, a map. 
nerism, a thought, a momentary and 
casual reaction to a situation. When he 
does his work well, his accumulation 
of details creates a believable character 
moving and talking in a visible scene 
that has, actually, no existence except in 
the reader’s mind. 


BRUT he has created, with the reader’s 
help, an illusion of reality. By compari. 
son, history falls flat. History, being 
real, nevertheless manages to miss the 
very quality of reality which the com. 
petent novelist gives to the imaginary! 
It fails because it will not use the novel. 
ist’s technique and weapons. It rejects 
the very details of small incident and 
description and emotion that create real- 
ity in a novel and that could recreate it 
in history. 

The novelist draws his details from 
many sources. They come from his own 
experience, from his own observation, 
from his knowledge of psychology and 
of the fundamental and unchanging 
human emotions, from the experiences 
and observations of others. They come 
also from thin air—from his imagina- 
tion. They are fiction. Ah-hah! The 
man wants to turn history into fiction! 
He suggests that history tell lies! That's 
perjury and subornation of perjury! 
This man Swanson is compounding 
felony! 

Far from it. The novelist uses details 
to achieve an illusion of reality because 
the details resemble facts; the historical 
novelist uses many details that are facts. 
The historian has at his disposal all the 
factual details that lie fallow in the 
source records of the human race. The 
historian can use factual detail—pure, 
unadulterated, documented—to achieve 
the same result that makes a novel in- 
teresting, that makes it seem real and 
true’ and human, and that gives it an 
appeal to people who will not read his- 
tory in its cold, dull, lifeless, unreal 
form. 

Obviously, this is a technique that 1s 
subject to the grossest abuse. It can be 
used legitimately in the writing of his- 
tory only if it is used with absolute 
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honestY- The recreation of the Past by 
this means is no job for the dishonest 
man. And it is no job for a lazy man. 
Gathering factual details from source 
ecords is a much harder task than in- 
venting the same quantity of details. 
But it can be done. I have completed 
two experiments in the application of 
this technique to history, and both re- 
sulted in published books—“The First 
Rebel” and “The Perilous Fight.” The 
frst did not satisfy me; the second I 
believe to be a practicable pilot model 
of a serious work of history built with 
novelist’s tools. 

The second book contains 1,074 foot- 
notes; but the footnotes represent only 
a fraction of the factual details which 
went into its construction. The task of 
merely counting the multitudinous 
small details in it is appalling. A partial 
count of the factual details drawn from 
contemporary source records—from re- 
ports, orders, rosters, letters, diaries, and 
newspapers—indicates that the total is 
between nine and ten thousand. 

It contains, also, some other thousands 
of small details drawn from known 
facts by a process of deduction. For ex- 
ample, there is apparently no contem- 
porary reference to the condition of the 
ground between Fort McHenry and the 
Water Battery on Whetstone Point in 
Baltimore harbor on the night of Sep- 
tember 13, 1814. But there had been a 
deluge of rain on two successive nights, 
the ground had been torn up for earth- 
works, and it had been trampled by a 
thousand troops. The statement that the 
ground was squushy mud is as factually 
correct as if it had been so described in 
ten contemporary letters. 


WELL, suppose it is correct. What 
difference does the mud make? What 
difference the downpour? It makes this 
difference: Every one who reads has 
had the experience of being drenched 
by rain, has had muddy feet, has shiv- 
ered in his wet clothes. To know that 
the men on Whetstone Point, under the 
fre of the attacking warships, were 
drenched, cold, and muddy is to share 
an experience. It is to be enabled to 
put yourself—your mind, your body, and 
your feelings—into the mind and body 
and feelings of that other ordinary man 
about whom you are reading. It makes 
the other man real. It makes history 
teal. It is the technique of association 
with the familiar. 

And that brings us to another weapon 
of the writing craftsman—‘allusion.” 
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The technique of allusion is nothing 
more than the association of ideas—the 
association of an unfamiliar image or 
experience with one that is familiar. 
Say, for example, that to achieve his- 
torical completeness and accuracy it is 
necessary to describe in detail the pro- 
cess of loading a sea mortar on a Brit- 
ish bomb ship of 1814. The details are 
technical and strange; they are not 
likely to create an image. But a single 
phrase associates the strange with the 
familiar: “Loading a mortar was like 
filling a trash barrel.” And the details 
not only prove the statement—they are 
improved by it. 

Many intelligent people believe—or 
profess to believe—that the past is dead 
and useless, not worth any one’s con- 
cern. The widespread existence of that 
belief is, in itself, sufficient evidence of 
history’s failure. It is ample evidence 
that history, if it is to attain its nat- 
ural objective, must make full use of 
the available techniques and weapons 
which, until now, it has rejected. 

I have been a newspaperman for 
thirty years, a responsible editor for 
twenty, an author for fifteen. Neither 
as an editor nor as an amateur historian 
have I been able to understand why 
either the reporter or the historian, 
when he sits down to 
write, should feel obliged 
to put away in a care- 
fully locked closet some 
of the most useful tools 
of the writing craft. I 
still do not understand 
why historians feel that 
they must conform to standard operat- 
ing procedure that requires a fleshless 
diagram, a lifeless pattern, and inhibits 
the use of “human interest” and “color.” 
I do not understand why the events 
with which historians deal must take 
place on a bare stage, without scenery. 

Historians and history teachers—with 
some shining exceptions—have _ per- 
mitted themselves to become a guild of 
gravediggers. They dig up the bare 
bones of the past and let them lie, grim 
and lifeless. Scholars and certain other 
serious-minded folk attend the exhuma- 
tion. But ordinary people turn away. 
The very people who most need the les- 
sons of history do not stop to learn them. 

The exhumation of history is not 
enough. It must be resurrected. The 
mere writing of history is not enough. 
It must be recreated. 

The only argument which I have 
heard historians advance against the re- 





creation of history by the use of human 
interest and color is that to depart from 
standard operating procedure leads to 
errors of fact and of perspective. That 
argument is valid only against dishon- 
est use of proved techniques; it has no 
validity whatever against the honest 
employment of documented detail. | 
have checked enough formal history 
against the source documents to know 





“History that is not read is... 
futile. And American history is 
not being read.” 





that many of the most respectable his- 
tories contain errors set as close together 
as mines in a mine field. And it is a 
rare work of history that is not also a 
work of interpretation—slanted by the 
author's own experiences, background, 
and convictions, and also by the thor 
oughness of his research and the ade 
quacy or inadequacy of his information. 

Since the most honest and _pains- 
taking history is subject to such error, 
historians cannot justify their horror of 
“color” by arguing that it is not history 
because it is not factual and accurate. 
It can be factual—it can be accurate. 
All that is needed is an appreciation of 
the value of such detail, a reasonable 
competence in writing craftsmanship, 
and hard work. 

“History fortifies the mind.” If it 
reaches enough minds, it may also forti- 
fy a way of life and be the bulwark of 
a people, 

That statement is not a suggestion 
that history should be made an instru 
ment of national policy. When “news” 
or “information” becomes an instru- 
ment of national policy it takes on the 
character of propaganda, and it is in 
herent in the nature of propaganda that 
the instruments it uses must be shaped 
to serve a purpose. Propaganda implies 
distortion. At its best, it implies the 
elimination of everything that does not 
serve its preconceived and selfish pur- 
pose. News, so used, ceases to be news. 
It becomes a prostitute whose function 
is seduction. 

The purpose of this article is to sug- 
gest the ultimate usefulness of history 
and to suggest the proved weapons and 
techniques by which that usefulness 
may be attained. If it stimulates one 
person to make a determined attack 
upon that real objective of history, it 
will have justified itself. 
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Our Real Seeret Weapon 


The Free Coéperation of Industry. Ordnance. Science 


N one of Edgar Allan Pce’s well- 

known stories the hero, sorely 
pressed to hide a secret letter and de 
spairing of finding a suitable hiding 
lace, ties the letter to the chandelier 
wing hanging freely and openly in the 
middle of the room. The seekers, es- 
chewing the obvious, hunt high and 
low for secret panels and clever hiding 
places, but to no avail. 

We had, in World War II, a secret 
weapon which dangled in the eyes of 
the entire world so obviously that it 
escaped notice, like Poe’s letter. Had 
the enemy understood its potentialities, 
war might indeed have been prevented. 
Our secret weapon was simply this: the 
willingness of free men to labor to- 
gether from a common end, to trust 
each other, and to work as a team put- 
ting into practice the principles of team- 
work learned by every schoolboy. 

In the spring of 1942, the Johns Hop- 
kins University, at the request of the 
Office of Scientific Research and Devel 
opment and with the concurrence of the 
Navy Department, assumed the respon- 
sibility for establishing and administer- 
ing an organization to accomplish this 
purpose. 

We also think of a secret ordnance 
weapon, for instance the VT fuze, as a 
product of our advanced scientists work- 
ing at top speed and in deep secrecy in 
their laboratories. This 
is a distorted picture 
and a dangerous one. 
It exalts science to an 
unwarranted pinnacle 
and places responsibil- 
ity for future national 





academic shoulders of 


defense on the 


the scientist. 

One has only to look at the record of 
the past war to see that it was the weld- 
ing of science, industry, technology, and 
the military which produced the tidal 
wave of technical marvels in time and 
in sufficient quantity to enable us to 
engulf our enemies. Our enemies had 
scientific prowess—consider the much- 
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vaunted German scientist to whom 
many have traditionally looked for the 
last word in the scientific realm. Our 
enemies had industrial capacity—con- 
sider the well-organized German indus- 
try. Our enemies had military strength 
and acumen—one has only to recall the 
machinations of the Wehrmacht. 

But our enemies did not have the 
spirit of free men united in teamwork. 
This was patently impossible under 
their political philosophy. They could 
not and did not realize the tremendous 
potential strength of codrdinated, co- 


operative action. 


AGAIN using the VT fuze as an ex 
ample, Germany tried to perfect it ten 
years before we in America started. Yet. 
with all the vaunted German science, 
Germany failed miserably. It is reported 
that fifty scattered attempts were made 
by them to produce the proximity fuze. 
They had ample time, ample scientific 
man power, ample industry, and cer 
tainly sufficient military forces; but 
there was no follow-through—no team 
work of science, technology, industry. 
and the military. Like Alice’s White 
Knight, these elements rode off in all 
directions at the same time. Yet, in two 
short years, America in her unique and 
characteristically American way, superb 
ly accomplished much more than the 
German scientists had ever envisioned. 
It gave the lie once and for all to the 
taunting Nazi propaganda that in de 
mocracy there could be no working to 
gether. 

The foregoing is not meant to dis 
parage science—no one can deny that 
today science and scientific man power 
are among our most treasured natural 
resources, It is rather to show that this 
relatively new giant did not stand alone 
and that, without the help of his fellow 
teammates of the military and industry, 
he would have remained bound, Prome 
theuslike, to his academic shackles. 

The potential of science is built up 
through long years of painstaking fun 
damental research in the universities 
and laboratories of the country. At the 
time of national emergency, this poten- 
tial—as was so amply demonstrated in 
the past war—can be quickly trans- 





“This is the real secret of the 
VT fuze, the atomic bomb, 
radar, and the rest—the hid- 
den ingredient of success was 
the ability of the military, the 
scientists, and the industrialists 
to abandon, in the face of a 
common emergency, some of 
their traditional methods of 
operation and to form a co- 
herent team which played fast 
technical ball.” 











formed into the kinetx 
complishment. It has been stated that in 
wartimes we draw from our scientific 


energy of ac 


capital. This is all too evident, as scien 
tists realize. They know that in war the 
language of science is translated into 
words of action but that very few new 
words are added to the language. In 
radar, the VT fuze, and even in the 
atomic bomb, no essentially new basic 
principles were developed, a fact Dr. 
Vannevar Bush has so aptly pointed out 
in his report, “Science, the Endless 
Frontier.” 

Three factors allowed science to march 
hand in hand with the military and 
with industry. One was a rich store 
house of fundamental research built up 
over the past decades, particularly in 
university laboratories, during which 
time, for instance, the electronic prin 
ciples which made radar possible were 
developed. The second was time to mo 
bilize the scientific forces of the coun 
try, particularly through the Office of 
Scientific Research and Development. 
The third factor was the recognition by 
the universities of their responsibility to 
make available both men and facilities. 

What things are there in university 
laboratories today which are compara 
ble to the knowledge of uranium fission 
in the late ‘thirties? At that time, U-235, 
neutrons, and nuclear reactions were 
mere scientific concepts confined to iso 
lated university laboratories—matters 
only for the graybeards and the “im- 
practical” scientists. In six short years, 
these scientific musings became the 
most practical things on earth; that is 


307 








if we regard our survival as practical. 
Where are the scientific thoughts today 
which will become the coldly practical 
things of the next war? If they exist 
at all, one can be sure that, like the neu- 
tron and nuclear chain reactions, they 
are closeted in the minds and notes of 
some scientist in his laboratory. 

If there is another war, time may not 
be available to translate laboratory sci- 
ence into military strength through the 
machinery of our military organization 
and the superb industrial productive ca- 
pacity of our country. We know only 
too well that future wars, if they come, 
will be waged at a tremendously accel- 
erated pace. A certain amount of time 
will always be necessary, of course, but 
a vastly greater time scale is necessary 
when one starts from scratch. 

Mechanisms must be found not only 
to retain the interest of university men 
and women in the problems of national 
defense but also to continue the interest 
of the services in seeking the help and 
advice of university groups in the solu- 
tion of their defense problems. 

In looking into the future we should 
not miss the pattern of operation, a de- 
sign for accomplishment, which has 
really worked miracles during the past 
few years—worked them so smoothly 
and effectively that they might be over- 
looked in the mad scramble of postwar 
planning and in the shadow of our 
awesome respect for the word “science.” 

The VT fuze became a reality because 
American scientists, even those who felt 
at home only in cloistered laboratories, 
were willing to join hands with Ameri- 
can industry and the military services in 
doing a job that had to be done. This is 
the real secret of the VT fuze, the 
atomic bomb, radar, and the rest—the 
hidden ingredient of 
success was the ability 
of the military, the sci- 
entists, and the indus- 
trialists to abandon, in 
the face of a common 
emergency, some of 
their traditional methods of operation 
and to form a coherent team which 
played fast technical ball. Each of these 
sacrificed some of their “sovereignty” 
in joining the team. This exemplified a 
free nation at work when its freedoms 
were being jeopardized. 

The traditional scientists might well 
have said, “Here is my laboratory model. 
Take it. I have no further interest in it. 
I will not soil my hands by going to the 
production line and guiding unskilled 
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workers in tricky technical points. I 
must preserve my traditional dignity.” 
Industry willingly abandoned much of 
its compartmentalization of production 
and engineering. The VT fuze is again 
a good example: learning to make 
workable fuzes in quantity was done 
not alone in the laboratory, not alone on 
the pilot line, but in a large measure, 
on the production line, Learning to 
make could only be done by making. 
Finally, the military services rose to 
the occasion first by an acute awareness 
of the rapidly changing pace of warfare 
and secondly by realizing and support- 
ing the need for weapons like the VT 
fuze. They were willing, in a sense, to 
relinquish temporarily their hierarchy 
of the uniform and to work hand in 
hand with the laboratory technician, 
the scientific graybeard, the production 
engineer, and in many cases the man 
and woman on the production line. 


THE tremendous part that science 
played in the war is not merely a tribute 
to the scientist. Neither is it a tribute to 
industrial production capacity only, nor 
to American military prowess. It is, in a 
very real sense, a tribute to our ability 
to weld these three great elements. This 
sort of teamwork, it appears, was for- 
eign to the thinking of our enemies. 
Our very way of life, which their prop- 
aganda proclaimed as weak, unable to 
work because there was no dictator to 
order and demand, was the one element 
which made possible the great compos- 
ite giant of science, industry, and the 
military which crushed the enemy. 

This giant, conjured up like the genti 
of Aladdin’s lamp in a time of crisis, 
is now dissolving into his component 
parts. Much of this is rightly so. There 
was a job to be done, and that job is 
now finished. There is little point in 
intravenous injections to keep the giant 
alive, but what is important is to keep 
the idea alive and the possibility of 
bringing a new giant into being even 
more quickly and effectively in the 
event of another emergency. This 
should not be difficult if we are vigilant 
and farsighted. Science, industry, and 
the military all have learned profoundly 
from the recent war. They now know 
the power of codperation. Large sec- 
tions of each recognize the most potent 
of all secret weapons—the ability of free 
men in a free nation to combine volun- 
tarily in unsurpassable strength. 

It now seems clear that no one part of 
this giant can take over the functions of 








the other parts. The Army cannot uel 
over the functions of science in eal 
time, or the functions of industry, The 
responsibility for keeping alive the op. 
operative spirit must be itself a COO pera. 
tive responsibility. 


















How can this responsibility be shared? 
First, industry and science must be take ‘ 
into the confidence of the military in 
peacetime. They must be made aware of 
what the most urgent military problems 
are. Industry should not STOW apart 
from science and the military. It alone 
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“Our enemies did not have the 
spirit of free men united jn 
teamwork. This was patently im- 
possible under their political 
philosophy. They could not and 
did not realize the tremendous 
potential strength of codrdinated, 
codperative action.” 
















is the keeper of the techniques of pro 
duction, of the all-important “know. 
how” without which all science and all 
military strategy is impotent. 

Finally the scientist, who for the mos 
part has a deep sense of responsibility 
toward national welfare, must overcome 
his ingrained fear of the military and of 
cold, practical industry. In turn, his tra- 
ditional prerogative of freedom of ac- 
tion and thought, freedom of publica. 
tion, and freedom from topside direc- 
tion must be respected. This does not 
mean that specific details and applica- 
tion to military problems can be pub 
lished at will, 

The number of “best” scientific minds 
is woefully limited in any country. Be 
perience has shown that these minds 
produce best when they are allowed t 
do what their talents dictate. Regimen 
tation is the mark of the second-rate? 
scientist. Let us never forget that the 
“impractical” research work, upon which 
the atomic bomb rests, was done by ut- 
regimented scientists working in uk 
versity laboratories in the cause of it) 
tellectual curiosity alone. 

Wholesome liaison between the milky 
tary services, university laboratories, and 
industry will keep alive the sense of 
mutual responsibility for national we 
fare, and our “secret weapon” can bey 
made even stronger and more potent. 

This is one of the great lessons of the? 
war and one which should be recog 
nized and incorporated into our think 
ing during the peace years. 
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Industry “ Rearms” for Peace 


The guns of World War II are silent at last, but Ameri- verted its peacetime plants into an unconquerable arsenal. 
can industry is equipping itself with new and mightier In peace, its wartime know-how must never be forgotten, 
weapons to defeat the foes of prosperity and peace. It was _ for every productive operation has a potential for national 


American industry that, through superhuman effort, con- defense as the accompanying photographs symbolize. 


The 6-barreled industrial 
weapon at the left is not 
a rocket launcher but an 
automatic machine for 
making flywheels from 
steel! bars. It “fires” 25.- 
000 flywheels monthly. 





. 


What appears to be a 
streamlined secret weap- 
on, right, is actually a big 
boring mill now turned 
from the manufacture of 


lin Mii | aching gan mounts to 
Pr Fe — refrigeration equipment. 
’ x 
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This battery of feminine “machine gunners” is really inspect- sharpness and definition of image and also test alignment. 
ing binoculars. The long tubes are collimators containing optic Precipitrons and electric air cleaners protect the glasses from 
elements which permit a thorough check of each binocular for __ dust, lint, and other particles which might help obscure vision, 


These water-cooled condensers for industrial refrigeration Instead of a twin-mount gun turret this is a mill which bores 
equipment stand like heavy machine guns as workers test holes in double-cylinder presses and ammonia compressors— 
their operating efficiency and inspect them for any defects. equipment used to provide plastics and synthetic rubber. 
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The industrial flame thrower above 
is being used to heat up the man- 
drel of a huge bearing preparatory 
to the application of babbitt metal. 


Tracers streaming on the industrial 
front are not bullets but sparks as 
the two arc welders at the right 
work on a 60,000-kilowatt generator. 


The gunner below is removing burrs 
and rough edges from his “pillbox” 
—a huge frame for an electric mo- 
tor—with a compressed-air chisel. 


May-June, 1946 





What seems to be a new type of Tommy gun, above, is an chine tool used to finish crankcases and high-pressure cylin- 
insulator bar for separating the overhead wires of a trolley- ders for engines and compressors. The know-how involved 
coach system. The “coast-defense gun” below is a heavy ma- in making and using such equipment is a mighty war potential, 
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Industry in World War II 


J. The Record of E. I. Du Pont de Nemours & Company 


HE Du Pont Company's general 

contribution to the Nation’s effort 
in World War II can be classified some- 
what as follows: (1) Production from 
the company’s own plants, both for the 
direct account of the U. S. Government 
and for manufacturers, fabricators, and 
converters of finished goods; (2) Con- 
struction and operation of war plants 
for the U. S. Government for produc- 
tion of military exp!osives, ammonia, 
methanol, neoprene synthetic rubber, 
and various chemical specialty mate- 
rials; and, (3) Research projects re- 
ferred to the company by Government 
agencies and development work on new 
or improved products. 

These three broad divisions cover 
generally the field of the company’s per- 
formance. Yet this activity cannot be 
evaluated solely in terms of goods and 
services supplied. Even more important 
was the company’s capacity to under- 
take a large number of highly special- 
ized assignments. 

These included the company’s part in 
the atomic-energy operation, the organi- 
zation and execution of an explosives 
program which trebled that of World 
War I, and the assistance given Rem- 
ington Arms Company, a Du Pont sub- 
sidiary, in developing the greatest small- 
arms ammunition output in history. 

In contrast with World War I, when 
explosives production made up approxi- 
mately eighty-five per cent of the Du 
Pont effort, military explosives ac- 
counted for less than twenty-five per 
cent of the company’s total production 
in World War II, based on the total 
value of output in both company-owned 
and Government-owned plants. 

The construction program carried on 
in behalf of the Government entailed 
the expenditure of $1,034,000,000. Fifty- 
four plants of various sizes were built 
at thirty-two different locations. These 
ranged from small additions to existing 
facilities, costing less than $70,000, to 
such elaborate installations as that re- 
quired for the $350,000,000 Hanford 
Engineer Works atomic-energy project. 

The largest single undertaking by the 








Mr. Carpenter is president of E. I. Du Pont 
de Nemours & Company, Wilmington, Del. 
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This is the first in a series of articles 
to be published in ARMY ORDNANCE 
on the performance of American in- 
dustry for victory in World War II. 
We begin the series with a brief 
narrative by the distinguished pres- 
ident of E. 1. Du Pont de Nemours 
& Company. That company’s con- 
tribution to the Ordnance program 
has not been surpassed anywhere in 
the annals of military and scientific 
prowess. Here is proof that indus- 
trial preparedness is a guaranty of 
peace. In future issues—for years 
to come if need be—we shall pub- 
lish in these pages the wartime 
achievements of other companies. 
Let him who has eyes read, and 
reading understand with grateful 
heart.—Tue Ebitors, 


company during World War II was its 
part in the atomic-energy project. The 
specific responsibilities assumed by Du 
Pont were to design and construct a 
small-scale pilot plant at the Clinton 
Engineer Works in Tennessee and to 
design, build, and operate a large scale 
plant known as the Hanford Engineer 
Works near Pasco, Wash, 


THE product was a man-made atomic- 
energy element known as plutonium 
which had been discovered in 1941 and 
had been made only in microscopic lab- 
oratory quantities. At the start, less than 
a milligram of plutonium was in exist- 
ence—it would have required more than 
28,000 milligrams to make up a single 
ounce—and there was decidedly limited 
familiarity with its properties. 

The task imposed wholly new prob- 
lems. There were no precedents, no 
guideposts, no history. New equipment, 
much of it extraordinarily complex, was 
required; vital experimentation and de- 
velopment had to be compressed within 
the limits of an exacting schedule. 

Unique in conception, huge in scale, 
the entire Hanford project placed upon 
the company and the employees en- 
gaged in the work an assignment of 
peculiar and formidable proportions. 
It is a matter of satisfaction to report 
that it has fulfilled the Government's 
hopes fully. The company’s entire com- 


pensation for its services in connection 
with each of the Clinton and Hanford 
projects was a fee of one dollar, and, 
at the company’s own request, it was 
stipulated that no patent rights grow- 
ing out of this work should accrue to 
Du Pont. 

Nearly half the company’s construc- 
tion program for the Government was 
devoted to meeting military explosives 
requirements toward which the com- 
pany contracted for the engineering, de- 
sign, and construction work at eight 
Government-owned explosives plants. 
The cost of the work approximated 
$500,000,000, exclusive of land. Several 
of these projects involved the construc- . 
tion of two or more complete plants on 
the original sites, making even more 
complex the duties and responsibilities 
of the engineering and construction 
forces engaged. 

The company designed and built fa- 
cilities at the Naval Powder Factory, 
Indian Head, Md., for increasing 
smokeless-powder production from an 
existing capacity of 45,000 pounds to 
105,000 pounds*a day. In no instance 
was operation delayed because of fail- 
ure to meet construction schedules; 
nearly all units were ready for initial 
production months ahead of contract 
requirements. 

Design, procurement, and consultant 
services were furnished in connection 
with a large number of other Govern- 
ment-financed plants, including the 
Rocky Mountain and 
Picatinny Arsenals, five 
TNT plants built and 
operated by other com- 
panies, and four plants 
to manufacture small- 
arms ammunition by 
Remington Arms. 

From an organization of 5,253 em- 
ployees in December 1939, engineering 
and construction personnel rose to a 
peak of 54,800 in August 1942, at the 
height of the explosives program. When 
the atomic-energy program imposed new 
demands on personnel, recruiters moved 
from state to state, enlisting help in re- 
mote communities. A second peak of 
51,710 was reached in June 1944 as the 
Hanford work neared completion. 
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Between December 1940 and August 
1945, Du Pont produced in all approxi- 
mately 4,500,000,000 pounds of military 
explosives, 3 times its 1915-1918 output 
and 20 per cent above the entire volume 
used by all Allies during World War I. 
This included more than 2,500,000,000 
pounds of smokeless powder, itself more 
than 1,000,000,000 pounds greater than 
all Du Pont military explosives produc- 
tion in World War I. It included nearly 
1,500,000,000 pounds of trinitrotoluol 
or TNT, 110,000,000 pounds of tetryl, 
and nearly 200,000,000 pounds of RDX 
compositions. 

The company’s own capacity for mili- 
tary explosives before the war was negli- 
gible. For twenty years, prior to 1940, 
such materials had accounted for less 
than two’ per cent of sales. In August 
1939, a month before Hitler invaded 
Poland, Du Pont had one small smoke- 
less-powder plant. In that month, with 
524 employees, it turned out 747,000 
pounds of powder, of which a part was 
for sporting purposes. 

In that month, Du Pont had one 
plant with 259 employees, which pro- 
duced, among other commodities, 937,- 
ooo pounds of TNT. It also had one 
explosives plant with 711 employees 
which produced, in addition to acid and 
a large quantity of commercial dyna- 
mite, 32,000 pounds of tetryl. Not over 
400 of the 1,494 employees of the 3 
plants were directly engaged in making 
military explosives, all of which then 
was going to the United States Gov- 





Between December 1940 and Au- 
gust 1945, Du Pont produced in 
all approximately 4,500,000,000 
pounds of military explosives, 3 
times its 1915-1918 output and 
20 per cent above the entire vol- 
ume used by all Allies during 
World War I. 





ernment to fill the modest peacetime 
training requirements. 

In January 1943, when the war-ex- 
plosives program reached its peak, the 
company was operating, in addition to 
its own facilities, 6 company-built, Gov- 
ernment-owned Ordnance plants, with 
a combined employment in military- 
explosives operations of some 37,000 
workers. (Gopher Ordnance Works, 
later undertaken, was not yet in opera- 
tion.) In that month the company pro- 
duced 66,458,000 pounds of smokeless 
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powder, 44,685,000 pounds of TNT, 
1,707,000 pounds of tetryl, 3,557,000 
pounds of RDX compositions, and 
large quantities of other materials in 
the munitions category. During the 
same period the company was making 
large increases in production of ma- 
terials for making explosives, such as 
alcohol, ammonia, and acids. 

Smokeless powder and 
TNT made up the bulk 
of the explosives pro- 
gram. The larger share 
of the Du Pont assign- 
ment was in smokeless 
powder—five Govern- 
ment-owned plants and 
the company’s own small works at Car- 
ney’s Point, N. J., being devoted to its 
manufacture. The company’s production 
made up sixty-five per cent of the Na- 
tion’s output during the war years. 

Smokeless-powder lines were first 
rated at 100,000 pounds a day each for 
a given combination of granulations, 
based on production records at the Car- 
ney’s Point plant and elsewhere. As 
successive lines at the various Ordnance 
works came into operation, a codrdi- 
nated program was evolved to improve 
procedures and time cycles. As a result, 
by the end of the war the average daily 
yield at all! Du Pont-operated plants had 
increased to 167,000 pounds per line, 
and that rate had been established as 
the standard. Under favorable condi- 
tions, the daily yield rose as high as 
176,000 pounds. 

The Government TNT program for 
the second World War called for ten 
times the volume of World War I. 
Du Pont, operating the only TNT plant 
in production in this country prior to 
1939, Was in a position to supply most 
of the “know-how” for the TNT sched- 
ules. The company was already so deeply 
involved in other war activities, how- 
ever, that the Ordnance Department en- 
gaged other concerns to construct and 
operate most of the new plants for the 
manufacture of TNT. 

Nevertheless, the company assumed 
approximately one-third of the produc- 
tion, turning out nearly 1,500,000,000 
pounds of TNT at 4 Government- 
owned locations and in its own plant 
at Barksdale, Wis. In addition, it de- 
signed and procured equipment for 
plants built by others, trained more than 
a thousand employees for other com- 
panies, and acted as general consultant 
on the various phases of the TNT pro- 
gram. 











; The capacity of the average TNT 
line at the beginning of the war i 
estimated at 33,000 pounds a day 
daily increase of 13,000 pounds Ret 

, ¢ 
over 1918. The improved rate Was due 
to interim research at the company’s 
Barksdale plant. Later, intensified a. 
perimental work at Barksdale and in 
operations at the Ordnance plants further 
increased rated capacity per line to 100,. 
000 pounds a day. The record daily rin 
put for one line reached in Du Pon 
operations during the war was 119,635 
pounds, attained at the Chickasaw Ord. 
nance Works, 

Tetryl is used in military explosives 
as a booster charge and is, therefore, not 
required in the great quantities called 
for in smokeless powder and TNT. 
Tetryl lines were operated at three Goy. 
ernment-owned locations and at the 
company’s own plant located at Re. 
pauno, N. J. 

Production totals, as given here, do 
not, of course, reflect accurately the full 
extent of the operating capacities pro- 
vided. Armament needs vary with bat. 
tle, and orders were placed by the mili- 
tary services on a basis of estimated 
future needs. Under such conditions, 
capacities had to be adequate and pro 
duction schedules sufficiently elastic to 
meet changing conditions. In the spring 
of 1943, therefore, after a high level of 
production had been attained, sched. 
ules were cut back by the War Depart. 
ment to conform to anticipated future 
needs. 


EN the summer of 1944 requirements 
were revised upward, and by the end 
of the year production regained peak 
levels. Facilities formerly kept idle 
were ordered reactivated to permit still 
further expansion. One plant, after hav- 
ing been built and held in stand-by 
condition, was ordered into operation, 
and, in addition, heavy expansion pro- 
grams were undertaken at other loc 
tions. 

Large-scale military operations in Eu- 
rope and in the Far East early in 1945 
intensified this renewed activity so that 
by May 1945, when the battle for Ger- 
many reached its climax, Du Pont pro 
duction of military explosives attained 
a second peak of 115,412,000 pounds a 
month. With V-E Day, demands again 
receded, and operations were adjusted 
accordingly. 

Operating costs of the explosives plants 
declined steadily. Taking 1942 as the 
first representative year, with five plants 
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ation, cost reductions in the vari- 


_— , 
ys fsa of explosives produced were 
lows: 
as fo eens 
Product decline 
Cannon powder - - - 27.4 
Rifle powder - 35.5 
™T.- sete ct tt 47.9 
DAT. 2s ss co et te 57.2 
Tetryl - - 56.7 
TNT blocks 35.8 


Ordnance works’ costs of RDX and 
other compositions produced at Wabash 
River between 1943, the plant’s first full 
year of operation, and the end of the 


war, declined as follows: 


Per cent 
Product decline 
BOK .--+-+-+-+-+-+ + BS 
Composition A . . . --. - 39.9 
Composition B . . - -...-. 36.9 


Composition . ..... . 342 


Some part of this decline is due to 
“free issue” by the Government of cer- 
tain materials and supplies. In general, 
however, lower costs were due to greater 
operating efficiency and improved pro- 
cess, with, of course, increasing produc- 
tion volume. Unit operating fees for 
military explosives produced in Govern- 
ment-owned plants underwent progres- 
sive reductions as costs came down. 


FROM the spring of 1941, when the 
first Government-owned plant went into 
production, to the end of the war, fixed 
operating-fee reductions were as follows: 


Original fee Final fee Per cent 


Product (perlb.) (perlb.) reduction 
Smokeless 

powder $0.0175 $0.008 54.3 
TNT 0.005 0.003 40.0 
Tetryl 0.02 0.01 50.0 


One particularly pleasing feature of 
the vast construction and operation pro- 
gram was the safety record attained. 
The over-all Du Pont “frequency rate” 
—measured by the number of time- 
losing injuries per million man-hours 
worked—averaged 1.44, compared with 
a general wartime average of approxi- 
mately 10 for the entire U. S. chemical 
industry and 14 for U. S. industry as 
a whole. The Du Pont frequency rate 
compares with an average of 22.80 on 
Du Pont operations during World War 
I, a reminder of the progress made in 
this field between two wars. 

Although man-hours increased from 
90,500,000 in 1939 to a peak of 235,- 
700,000 in 1943, the accident frequency 
rate during each of the war years was 
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well below 1939's average of 1.66, and 
in 1941 the annual rate fell to a low 
of 1.22. 

The company’s safety performance, it 
is felt, was particularly helpful in the 
explosives program, in which thousands 
of men and women without previous 
industrial experience enlisted. 
Their record of 1.41 shows less than 
one lost-time accident for each 10,- 
000,000 pounds of military explosives 
produced. Many of the safety practices 
contributing to this record were de- 
veloped in peacetime at the company’s 
own plants in the manufacture of sport- 
ing powder and commercial explosives. 

The sustained codperation and loyalty 
of all employees had a great deal to do 
with the success of the production drive. 
Harmonious relationships between em- 
ployees and management marked the 
war years, despite many difficulties im- 
posed by changes in production require- 
ments and wartime living conditions. 

During the war, the company oper- 
ated under collective-bargaining agree- 
ments with a large number of labor 
groups, including independent unions 
and representatives of each of the three 
national labor organizations. Major la- 
bor difficulties were averted, with a loss 
in man hours of less than one-fiftieth of 
one per cent due to work stoppage. 

In addition to constructing and oper- 
ating Government-owned plants, Du 
Pont granted without royalty or fee for 
the duration of the war technical data 
or licenses under various patents to the 
United States and allied Governments 
and to many companies which, in nor- 
mal times, are among Du Pont com- 
petitors. These grants involved impor- 
tant processes and information devel- 
oped by the company’s research organi- 
zation at its own expense 
and tested by its own 
experience. 

Greatly increased busi- 
ness during the war did 
not mean greater profit 
for Du Pont. Earnings 
per share of common 
stock during war years declined twenty- 
one per cent below the 1939-1941 aver- 
age. Fees from war plant operation and 
construction amounted to less than 2.7 
per cent of the company’s total net 
operating income over the war period. 

Fees received from the U. S. Govern- 
ment for construction of Government- 
owned war plants, before taxes or any 
applicable charges, amounted to 1 per 
cent of construction cost. Fees received 


were 





from operating war plants owned by 
the Government, before taxes or any 
applicable charges, amounted to 6 per 
cent of the cost of the product. Total 
compensation for building and operat- 
ing Government-owned plants equaled 





The over-all Du Pont accident- 
frequency rate—measured by the 
number of time-losing injuries 
per million man-hours worked— 
averaged 1.44, compared with a 
general wartime average of ap- 
proximately 10 for the entire U.S. 
chemical industry and 14 for U.S. 
industry as a whole. 





314 per cent, before taxes or any appli- 
cable charges, of the combined construc- 
tion and operating costs. 

After taxes, applicable administrative 
costs, and out-of-pocket expenses for 
which the Government does not make 
reimbursement, it is estimated that net 
compensation for construction services 
approximate one-fifteenth of one per 
cent of construction costs and for oper- 
ating services about four-fifths of one 
per cent of product cost, the total being 
equivalent to slightly less than two- 
fifths of one per cent of the combined 
operating and construction costs. It may 
be noted that the “after taxes” figure is 
the only logical basis of return. 

For the entire period, the average an- 
nual compensation received for con- 
structing and operating Government- 
owned war plants amounted to approxi- 
mately eleven cents a share on the com- 
mon stock, or slightly over 114 per cent 
of the average annual net earnings per 
share of approximately $6.37 from Jan- 
uary 1, 1940, to December 31, 1945. 

World War II brought to the Du Pont 
Company the necessity of interrupting 
its regular activities and development 
to perform, like so many millions of 
individuals, a simple duty. The end of 
the war finds Du Pont, as it does the 
Nation, eager to resume its normal con- 
structive rdle. It should be plain that 
the business interests of the company 
lie, primarily and overwhelmingly, with 
peace. However essential to modern 
warfare the chemical industry may be, 
its prosperity and its prospects can be 
realized only in a peaceful society. 

Every practical consideration, there- 
fore, in addition to the obvious personal 
and humanitarian aspects, prompts the 
prayer that means will be found to 
build and ensure world peace forever. 
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Seeing the Invisible | 


Visual Training Aids Speed Up Arma- 
ment Learning at the Ordnance School 


Lieut. Col. Paul J. Phillips 


Military training estab- 
lishments were the first 
to exploit fully the teach- 
ing value of these devices 


IDS for training developed at the 

Ordnance School, Aberdeen Prov- 
ing Ground, Md., are the tools of learn- 
ing that enable students to “see the 
invisible.” Extensive and carefully di- 
rected use of these aids has resulted 
in fast, thorough, uniform, and lasting 
learning. 

When war began, the Ordnance 
School faced the acute problem of train- 
ing men in the functioning and main- 
tenance of highly technical matériel 
within a short period of time. The 
school had access to all the official War 
Department training aids and publica- 
tions, but because of the peculiarly 





Colonel Phillips is director of training 
aids, Publication Division, Aberdeen Proving 
Ground, Md. 
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technical and specialized nature of its 
instruction it was necessary for the 
school to fabricate, design, and repro- 
duce many of its own aids for training 
to meet specific needs. These aids take 
the forms of sound films, plastic and 
wooden models, film strips, cutaways, 
charts, and publications. 

Training aids were not a wartime 
innovation. Progressive educators had 
long advocated their use. Industry had 
recognized their value as well, giving 
them a big part in sales promotion. But 
it remained for military training estab- 
lishments, the Ordnance School among 
others, to exploit training aids fully. 
Being among the first Army educational 
institutions to use aids for training ef- 
fectively, the school expanded its facili- 
ties to include production of aids and 
instruction in their use. 

With the formation of a training- 
aids division, the school assumed the 
responsibility of preparing what aids for 
training it needed, as well as supplying 
aids to the entire Ordnance Depart- 
ment when the Office of the Chief of 






Ordnance so requested. The small arms, 
artillery, fire-control equipment, tanks 
etc., of the Army are not simple. Als 
far from simple is the job of teachin 
a man to see how this matériel fune. 
tions, how it comes apart and ZOE to. 
gether, and how it is repaired. Training 
aids are the tools that cut swiftly and 
surely to the Heart of the learning 
problem. 

The training-aids division is equipped 
to handle all art work, hand-lettered 
signs and displays, photography, scena. 
rios and lectures for training films, film 
bulletins, and film strips. It has its own 
facilities to write, revise, lay out, and 
edit all written instructional material, 
and to reproduce these special texts, 
forms, and classroom work sheets, |t 
reproduces, by the silk-screen process, 
large multicolored charts and posters, 
It provides its own reference material 
and distributes printed aids through its 
own library. In its model shop it 
creates wood and plastic models of 
items of equipment. 

The needs of the instructing branches 
prescribe the activities of the training. 
aid makers. If the requirement for a 
certain aid is established by a school 
instructor, he transmits a request, 
through channels, to the director of 
the training-aids division. A decision 
is first made as to the most practicable 
and economical form. For instance, it is 
sometimes necessary to decide whether 
an aid should take the form of a silk- 
screen chart, a photographic blow-up, 
an oversized model, multilith photo 
graphs for distribution to the individual 
students, a film strip, or even a training 
film. Once this decision is made, it is 
then necessary to determine whether it 
should teach functioning, identification, 
nomenclature, or some other phase of 
instruction. 

The next preparatory step is the col- 
lection of reference materials for the 
use of the designer and producer. [n- 
formation is gathered through research, 
interview, or actual ex- ; 
perimentation. Some- 
times it is necessary to 
contact manufacturing 
and other training es- 
tablishments to obtain 
the latest information. 
There can be no com- 
promise on timeliness and accuracy, and 
every possible precaution is taken to 
ensure the preservation of both. 

Once a training aid is started in 
production, the instructor who tt 
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The use of plastic models and other training aids has un- 
limited possibilities in the postwar world. Manufacturers’ 
trade schools can profit by what the Army has learned 
and can utilize visual training aids to their full advantage. 





quested it is called upon at frequent 
intervals for consultation and checking. 
A training aid is useless, if not harm- 
ful, unless it fills the original require- 
ment of the instructing branch. Regard- 
less of the form in which a training 
aid may appear, it is tailor-made to 
satisfy the instructional branch. 


TRAINING literature is painstakingly 
prepared to meet specific needs. Many 
Ordnance School texts have been repub- 
lished later as technical and field man- 
uals. The publication of a text begins 
with exhaustive research, follows with 
careful editing and execution of detailed 
art work, and ends with reproduction 
by offset lithography. Frequent revision 
of textual material is necessary to main- 
tain the usefulness of the text. The same 
careful study goes into all instructional 
matter, whether printed, mimeographed, 
or spoken. Lecture notes often provide 
a working outline for a training pub- 
lication not previously available. As 
such, they must be carefully screened 
and edited. 

The Ordnance School monthly maga- 
zine, the Ordnance Sergeant, was 
widely used at all Ordnance Derart- 
ment training installations and by Ord- 
nance troops in every theater of opera- 
tions. This publication aided immeas- 
urably in the training of all Ordnance 
personnel. It was unique because the 
information it contained was largely 
contributed by Ordnance troops in the 
field. The American Ordnanceman, 
renowned for his ability to improvise, 
found the Ordnance Sergeant a med- 
ium for the exchange of his ideas. An 
Ordnanceman in the South Pacific 
could find the solution to an ammuni- 
tion renovation problem by reading in 
the Ordnance Sergeant how an Ord- 
nanceman in the Aleutians solved a 
similar problem. Articles were also con- 
tributed to the magazine by the various 
technical branches of the Ordnance 
School. These articles supplemented 
War Department publications and ac- 
quainted Ordnance personnel with the 
latest developments affecting ordnance 
matériel. 

Simplifying the visualization of the 
functioning, disassembly, and assembly 
of ordnance matériel has been accom- 
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plished by the development of multi- 
colored sectionalized and exploded-view 
charts. An exploded-view chart illus- 
trates the components of a mechanism 
spread apart in their correct relative 
assembled position. Sectionalized charts, 
on the other hand, show the parts in a 
completed assembly. Established color 
codes are used to identify certain am- 
munition components and types of 
metals. The scales of charts are indi- 
cated by an actual outline or figures, 
such as, “3x actual size,” or “4 actual 
size.” These charts are the most effec- 
tive means of showing how something 
works or how to take something apart 
and put it back together again. Few 
persons can read blueprints, but, with 
sectionalized or exploded-view charts, 
any one can see just what parts belong 
in the assembly and exactly where they 
fit. Thousands of hours of teaching 
time have been saved by Army-wide 
distribution of these aids for training. 

A worth-while adaptation of these 
charts is the exploded-view nomen- 





clature board. It is arranged like a 
chart except that the actual parts fit 
into cutout portions in a wood panel. 
This enables the instructor to pick the 
part off the board to let the student 
examine it closely and get the “feel” of 
it. The board is a ready method of 
acquainting the student with the names 
of parts and at the same time estab- 
lishing in his mind their relative posi- 
tion in the assembly. 

Seeing inside normally hidden areas 
has demanded its own special training- 
aid solution for “seeing the invisible.” 

“As the breechblock lowers, the inner 
extractor trunnion slides in the groove 
on the side of the block and is cammed 
forward toward the face of the block 
as the groove curves in that direction.” 

This is the opening of a word de- 
scription of the action of the extractors 
and breechblock in a 90-mm. antiair- 
craft gun. Obviously it is difficult for 
a student to follow what is happening 
unless he is exceptionally adept at 
visualization. The average person can- 
not visualize well from a word picture. 

If it were possible for a student to 
look at the gun previously described it 
still would not help him because the 
action takes place behind a 2-inch steel 
wall. But if transparent plastic were 
substituted for steel he would have a 
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Artist of the Training Aids Division prepares film-strip captions. 
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window through which he could ob- 
serve every intricate detail of the 
breechblock and extractor in operation. 
This device can be used just as effec- 
tively in teaching other types of ord- 
nance. An instructor lecturing on the 
fire-control range finder uses a plastic 
model to show the student how the 
beams of light are refracted. The stu- 
dent will no longer have to form a 
mental image of the paths of light— 
he can see them. 


THE use of models at the Ordnance 
School has been increased by the ex- 
pansion of the facilities of the model 
shop. Wood and plastics are the ma- 
terials most commonly used in this 
work. Plastics are most useful for re- 
placing opaque parts, such as cover 
plates on antiaircraft directors, which 
conceal the operation of the mech- 
anisms. A working carburetor, one of 
many models constructed of plastic, 
enables the student to see all the circuits 
in operation so that he need not depend 
upon a series of diagrams and charts 
for piecemeal study. Wooden models 
have been produced so that the student 
can more readily visualize the operation 
of small parts, as in a watch, by obser- 
vation of an oversized replica. 

The use of training aids, including 
plastic models, has unlimited possibili- 
ties in the postwar world. Manufac- 
turers’ trade schools can profit by what 
the Army has learned and can utilize 
aids for training to their full advan- 
tage. Shortened courses resulting from 
application of these aids will be an 
added encouragement for men to attend 
civilian technical schools. Colleges and 
universities can advantageously adopt 
the use of aids and plastic models in 
many of their courses. Unquestionably, 
the technique of training has been 
revolutionized. 

Scenarios and lectures for training 
films and film bulletins are prepared at 
the direction of the Office of the Chief 
of Ordnance. Actual production is 
achieved by the Signal Corps. The 
school has been responsible for the 
necessary research and writing and for 
furnishing technical advisers who are 
present throughout the production of 
the film. In the preparation of film 
strips the school goes even further, 
since it does the research, writing, and 
layouts, and then provides the finished 
frame cards (either in black and white 
or color) for Signal Corps reproduc- 
tion. An innovation along this line is 
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the preparation of “sound film strips.” 
For these, the complete narration is also 
prepared. 

Training films have played an im- 
portant role in teaching Ordnance per- 
sonnel at the school. For example, a 
small-arms student is handed a Garand 
rifle for the first time. It is difficult for 
him to determine how it works and 
still more difficult for him to explain 
its operation to some one else, partic- 
ularly if he were to use the proper 
technical terms to give an accurate ex- 
planation. As previously mentioned, 
here again there are many limitations 
to the best word picture. But if the 
word picture were accompanied by 
actual pictures of the rifle parts in 
operation, it could be easily and thor- 
oughly understood. That is why one 
of the most widely used training aids 
for this and comparable situations is 
the training film. 

At the school the student is shown 
a sound motion picture 
on the “USS. Rifle, Cali- 
ber .30, M1 (Garand) 
—Principles of Opera- 
tion.” There, before his 
eyes, he sees unfolded 
step by step the com- 
plete functioning of 
that rifle. No more concentrating on 
words, trying to figure out what they 
mean, or struggling to create a mental 
picture of how this part works with 
that one. Instead, every action is before 
him. He can actually see it. Seeing may 
not always be learning, but it is the easi- 
est, quickest way to learning. 

Almost every small-arms weapon, 
artillery piece, and automotive vehicle 
of the Ordnance Department has been 
translated to the screen where the Ord- 
nance soldier can see how it works. 
Instructors believe in these pictures be- 
cause they have seen the results they 
produce. Time required to learn func- 
tioning has been cut thirty to fifty per 
cent, and a more thorough job of train- 
ing has been done. It is acknowledged 
that a person who understands how a 
mechanism works and why it does 
what it does will make a_ better 
mechanic. 

Among the most helpful training 
aids are those which slow down rapid 
actions to periods of time long enough 
to permit the learner to observe each 
part of the movement related to the 
other. 

The 
hydromatic 


engine, 
and _ fuel 


internal-combustion 
transmission, 





pump are a few of the AUtOMotive 
mechanisms which move so fast that 
the human eye is unable to follow their 
operation, Imagine trying to watch the 
recoil of a gun or the up-and-down 
movement of pistons in an engine! 
Slowing down these rapid actions $0 
that they can be studied is accomplished 
with special effectiveness by working 
models or by slow-motion pictures, 
With a working model, a fuel pump 
that normally operates at abou 
r.p.m. can be Poniay down to : an 
and, in addition, can be stopped at any 
position that may require particular 
attention, 

Educators agree that a student mug 
be interested in learning a subject if 
instruction is to be successful. The aver. 
age student comes into the classroom 
with his mind at least receptive to new 
ideas. Whether or not he learns usually 
depends upon how interesting the sub. 
ject is made to appear to him. To 
sustain and increase his interest, the 
subject should be presented logically 
and attractively, carefully avoiding any 
approach that might confuse or dis 
courage him. Once again, training aids 
afford tested tools for the job—this time 
the important one of creating interest, 

Learning a filing system in a civilian 
organization is tedious, unattractive 
work. It may be necessary to under- 
stand the location of several thousand 
items. But that is simple in comparison 
with the task of mastering the Ord. 
nance Department’s huge filing system. 
The Ordnance Department’s supply 
catalogue (or SNL’s: Standard Nomen. 
clature Lists) with its 486,000 items is 
a really complicated filing system—one 
that is difficult to learn. 


EN this case, the training-aid answer 
to queries about how to create interest 
was to devise a sound film strip which 
presented the system visually. The 
identifying letters, such as “H” for 
hardware, were enlarged and shown 
beside pictures of matériel in the H 
group. This method converted previ- 
ously routine identifying letters into 
visual symbols, the sight of which 
brought actual matériel to mind. The 
lists became matériel and ceased to be 
words. Similarly, results of correct and 
incorrect SNL use were brought to life 
by showing each result in humorous 
cartoon incidents. 

To make learning interesting, faster, 
and easier has been one of the biggest 
accomplishments of training aids. 
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The Price of Production 


The Ordnance Districts’ Battle for Quantity and Economy 


URING World War II the Ord- 

nance Department of the Army, 
in cooperation with American industry, 
produced more than nine billion dollars 
worth of ammunition, more than three 
billion dollars’ worth of small arms, 
more than five billion dollars’ worth of 
artillery, and more than nineteen billion 
dollars’ worth of tanks and various 
other types of combat and noncombat 
military vehicles. The total dollar vol- 
yume was in excess of thirty-eight billion 
dollars. 

The Ordnance Department did not 
initiate requirements for the 2,000 ma- 
jor pieces of fighting equipment and 
the 700,000 component parts which 
Ordnance supplied our combat troops, 
troops in training, the Marine Corps, 
the Coast Guard, the Air Forces, and 
the combat troops of forty-three allied 
nations. Requirements were handed 
down to us by the War Department 
General Staff G-4 and by Army Service 
Forces. Upon receipt of these orders, 
Ordnance allocated actual procurement 
and the administration of procurement 
contracts to its thirteen decentralized 
procurement districts located in various 
industrial centers throughout the coun- 
try. 

The function of the thirteen districts, 
originally established in 1918, was to 
establish and maintain a close working 
relationship with private 
industry and to deter- 
mine just what potential 
war production capacity 
existed in case a need for 
it arose. The districts 
learned about industry 
in their respective terri- 
tories and were eventually to receive 
broad responsibility and authority for 
all phases of procurement within their 
boundaries. 

Through all the years between the 
end of the first World War and 1938, 
civilians and officers in the districts 
were planning for Mobilization Day. 
They did not know when it would 








General Quinton is Commanding General of 
Aberdeen Proving Ground, Md. During World 
War II he was chief of the Ordnance District 
Control Division and later chief of the Detroit 
Ordnance District. 
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come or how it would come. All of 
them, however, remembered the stark 
unpreparedness, confusion, and fum- 
bling of World War I, and they wanted 
this Nation to be at all times ade- 
quately prepared for a war emergency. 
The sovereign Ameriean people de- 
cided otherwise. During the period of 
the “long armistice” our Army was al- 
lowed to dwindle in size and effec- 
tiveness until it numbered only about 
174,000 officers and men. The entire 
strength of the Ordnance Department, 
including officers, enlisted men, and 
civilian workers, was 17,015—about the 
size of the New York City police force. 
Interest in national preparedness waned. 
Many people thought that international 
conferences would guarantee lasting 
peace, and this attitude was reflected 
in small congressional appropriations 
for our military establishment. The les- 
sons learned in World War I were only 
inadequately applied. Meanwhile the 
German General Staff thought so highly 
of-our Ordnance district system that 
they proceeded to copy it verbatim! 


UNDER these discouraging circum- 
stances the districts initiated and carried 
on industrial surveys. A record was 
made of a company’s equipment, the 
manufacturing processes employed, and 
the products manufactured. Very fre- 
quently a gentleman’s agreement was 
made, known as an Accepted Schedule 
of Production, which specified the quan- 
tities and rates of future war production. 

The plant was then allocated to Ord- 
nance, upon request, by the Assistant 
Secretary of War. This eliminated con- 
flicts between the various supply branches 
of the Army and Navy. The final step 
consisted of planning how the company 
would go about producing unfamiliar 
Ordnance items. 

The turning point came in 1938, the 
year before the German Wehrmacht 
invaded Poland. In December of that 
year, the Assistant Secretary of War, 
Louis Johnson, urged all district chiefs 
to bring industrial surveys up to date 
so that “you are familiar with every po- 
tential war producing facility in your 
district.” 

Shortly after this meeting, Gongress 





Industry and Ordnance were 
partners in World War II and 
recognized that each owed fi- 
duciary relations to the other. 
The Industry-Ordnance team, 
today as yesterday, stands for 
mutual trust and the free ex- 
change of information in pro- 
curement as in research, de- 
velopment, and production. 











authorized the Secretary of War to 
place educational orders “for munitions 
of war of special or technical design, or 
both, noncommercial in character, with 
commercial concerns to familiarize them 
with manufacture.” 

When limited funds became available 
—-Ordnance had been advocating edu- 
cational orders since 1928—contracts 
were placed with industry either to in- 
itiate complete production studies or to 
begin production on specific ordnance 
items. Production equipment, purchased 
directly by the manufacturer, was paid 
for out of Government funds, and it was 
intended that this equipment should 
constitute a reserve for allocation in 
time of emergency. 

Before work on educational-order con- 
tracts had progressed very far, the grow- 
ing national emergency brought about 
the appropriation of new funds for a 
more urgent and extensive procurement 
program. In the summer of 1940, fol- 
lowing the German conquest of the 
Low Countries and France, the Ord- 
nance districts began to receive details 
of the greatly enlarged program. Edu- 
cational-order contracts were converted 
into “defense” contracts, and the mo- 
bilization of many additional contrac- 
tors was started. 


T HE districts now began to capitalize 
upon the comprehensive and thorough 
surveys made in previous years. The ex- 
act knowledge existing in the district 
ofkces regarding the manufacturing ca- 
pacity in their areas was of inestimable 
value in locating sources of production. 
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One month after the first large-scale 
Ordnance appropriation was approved, 
seventy per cent of Ordnance orders 
had been placed, and ninety-five per 
cent of these orders were placed with 
facilities previously surveyed by the 
Ordnance Department and tentatively 
allocated to us under the Industrial 
Mobilization Plan. 

One major handicap that we encoun- 
tered was that Mobilization Day was 
never officially declared. This meant 
that, prior to Pearl Harbor, we were 
trying to achieve quantity war produc- 
tion while still operating under many 
peacetime procurement restrictions and 
limitations. At the same time, failure to 
declare an official M-day made it possi- 





“One major handicap that we 
encountered was that Mobi iza- 
tion Day was never officially de- 
clared.” 





ble for Ordnance to allocate procure- 
ment orders to the districts over a pe- 
riod of time, and hence the districts 
were able to make many necessary ad- 
justments gradually. 

Prior to July 1940, the districts had 
little direct purchasing authority. Many 
detailed plans had been made with in- 
dustry for-the production of ordnance 
matériel, but these plans were to take 
effect only in the event of war. During 
the years of unquiet peace, Ordnance 
purchasing was done mainly by our six 
old-line arsenals, with some special 
types of contracts executed in Wash- 
ington. . 

The transition from centralized to de- 
centralized purchasing was not achieved 
without the usual growing pa'ns that 
any new large-scale undertaking would 
be expected to have. One of the first pre- 
war purchase allocations forwarded to 
the districts, under date of August 16, 
1940, was for a large number of artil- 
lery-ammunition components, As expe- 
rience was gained and as the procure- 
ment load increased, more and more 
allocations were sent to the districts in 
order to supplement the purchasing be- 
ing continued by the arsenals and in 
Washington. On December 14, 1940, 
the arsenals were directed to assign the 
administration of all their contracts to 
the districts within whose boundaries 
the matériel was being manufactured. 
In March 1941, district chiefs were au- 
thorized to approve the awards of con- 
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tracts up to $500,000 and, still later, au- 
thority was delegated to award contracts 
up to $5,000,000 without referring to 
higher authority unless special condi- 
tions existed. 

In the early months of the war we 
concentrated all our time and energy 
upon the construction of new Govern- 
ment-owned facilities and the expansion 
of privately owned plants for the pro- 
duction of vast quantities of urgently 
needed matériel. Production at any 
price was the watchword of the entire 
country—and correctly so. 

Since demand exceeded supply, the 
normal forces of competition did not 
operate to control prices and stimulate 
productive efficiency. Careful effort was 
therefore required to fix prices in such 
a way that they would put pressure on 
costs. Fairness demanded that prices be 
fixed in the light of the particular cir- 
cumstances in each case. Since circum- 
stances varied widely between contrac- 
tors, comparative prices could not be 
relied upon as a controlling factor. 
Reliance on comparative prices would 
have tended to level off at the top— 
with obvious disadvantages. 

These early concepts underscored the 
need for effective legal action. In 1942, 
contractors wanted a contract provid- 
ing for adjustment of price in accord- 
ance with the movement of some inde- 
pendent and reliable yardstick. A con- 
tract clause was quickly developed 
which used labor and material indices 
as the yardstick. 

We soon learned, however, that na- 
tional indices had little real significance 
in determining a particular contractor’s 
price necessities and involved difficult 
problems of cost accounting. Experi- 
ence soon suggested the desirability of 
negotiation as a substitute for cost de- 

termination. 
Negotiation, at first, 
was not a howling suc- 
cess. We first experi- 
mented with the rede- 
termination or ceiling 
clause. This contem- 
plated an agreement 
based on a formula by which the original 
fixed price would be arbitrarily reduced 
after the completion of a preliminary 
or trial run to the extent that costs ex- 
perienced were less than costs antici- 
pated. The profit would be the same 
percentage of redetermined costs as orig- 
inally contemplated. The new method 
led to endless discussions and disputes 
between auditors and accountants on 


the determination of individual Contract 
costs. 

A companion to the redetermination 
clause was the negotiated price TeVision 
clause which provided that, after a test 
run, industry and Ordnance would ne. 
gotiate a new price to be applicable t 
the entire contract term, the price to be 
higher or lower than originally stated 


T HIS clause was, in theory, an improve. 
ment on the redetermination clause jp 
that it provided a 2-way street and lef 
the determination of price to agreement 
rather than to the application of a math. 
ematical formula to determined facts, 
There was still a general feeling, how. 
ever, that a price fixed by formula was 
preferable to negotiation. 

Experimentation with the original 
measures served to crystallize certain 
additional basic concepts upon which 
rested the subsequent development of 
Ordnance purchase policy. Three typi- 
cal concepts may be cited. 

First of all, we were convinced that 
wartime contracting can be successfully 
conducted only if a fiduciary relation. 
ship exists and is recognized between 
industry and Ordnance. Fairness to par- 
ticular contractors in the determination 
of proper prices required the complete 
disclosure of facts which were not ordi- 
narily our business. 

Secondly, the objective of pricing was 
to fix a fair price for each individual 
contractor in the light of the circum 
stances in his case. There is no correct 
price for all producers of an item. Every 
contractor who is efficient and exercises 
careful control of costs should be given 
a price which contemplates a greater 
profit than would otherwise be justified. 
But this reward cannot be granted un- 
less the facts are known and unless the 
contractor realizes that he must share 
his efficiency with his Government. 
High-cost producers must be paid prices 
which will cover their costs and a rea- 
sonable profit, but the facts must be dis 
closed in order to justify a price which 
is high competitively. 

As a third consideration, it was be 
lieved that prices should be negotiated 
at levels which weuld put pressure on 
costs. Unless prices were placed at 
proper levels, the manufacturer would 
lack incentives to control his costs and 
thereby conserve man power and ma 
terials. Again, prices which did not 
place pressure on costs tended to de- 
stroy the cost-consciousness of manu- 
facturers. 
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Then came the Renegotiation Statute 
of April 28, 1942, which provided for 
the over-all review of the war business 
of prime contractors and subcontractors 
to the end that profits realized on such 
business, which was held to be exces- 
sve, could be refunded or recaptured 
by the Government. 

“The passage of the Renegotiation 
Statute had a profound effect upon Ord- 
nance purchasing activities, quite apart 
from the money recaptured. Some con- 
tractors were inclined to ask for higher 
prices on the theory that, even if prices 
turned out to be excessive, the money 
would go back to the Government 
through renegotiation and that, as a 
consequence, discussions as to original 
prices were wholly academic. Some few 
Ordnance officers felt that, even if a 
satisfactory price was not initially ne- 
gotiated, renegotiation personnel would 
rectify the mistake. 


THIS sort of immature thinking 
threatened an upward trend in prices, 
since the amount of the renegotiation 
refund depended, in part, upon the 
amount of costs. The existence of ex- 
cessive prices, in turn, had a tendency 
to create an upward trend in costs. 

The basic error consisted in forget- 
ting that, while renegotiation could re- 
capture millions of dollars, a wasted 
hour of labor could never be? recap- 
tured. When prices are negotiated at 
levels where no pressure on costs is 
exerted, not only does the war cost 
more in dollars but it is delayed in its 
execution and conclusion because man 
power and materials are not effectively 
used. 

The statute was intended to provide 





“The lessons learned in World 
War I were only inadequately 
applied. Meanwhile the German 
General Staff thought so highly 
of our Ordnance district system 
that they proceeded to copy it 
verbatim!” 





for the adjustment of future as well as 
past prices. Ordnance has always be- 
lieved that there should be the closest 
possible codrdination between renego- 
tiation and procurement, since in both 
cases Government representatives were 
Negotiating with the same contractors 
with respect to prices to be paid for the 
same items of war matériel. Unless close 
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ceordination was maintained, confusion 
would result. 

Early in 1943, Ordnance renegotiation 
personnel were advised that renegotia- 
tion should not be regarded as com- 
pleted by the mere recapture of exces- 
sive profits. They were directed to co- 
operate with procurement personnel in 
developing forward pricing agreements 
to the end that excessive profits realized 
in the past would not be 
perpetuated in the future. 

This principle proved 
to be difficult of accom- 
plishment. Renegotiation 
personnel were preoccu- 
pied with recapturing ex- 
cessive profits and had 
little interest and less skill in pricing. 
Due to a late start for the fiscal year 1942, 
it was not until the latter part of 1943 
that the bulk of the 1942 fiscal year 
reached renegotiation and, naturally, 
the data developed had little signifi- 
cance with respect to the soundness of 
the then-current prices or those to be 
charged later in 1943 and 1944. 

The result was that little was done at 
that time on forward prices except to 
insert a general provision in renegotia- 
tion agreements to the effect that con- 
tractors would, from time to time, re- 
view their costs and make such reduc- 
tions in prices as seemed justified. 

These and other factors led to the 
development of the Periodic Price Ad- 
justment Article. By this article con- 
tractors and Ordnance were able to ne- 
gotiate a fixed price which would be 
applicable only for a comparatively 
brief period of time. Since contractors 
could reasonably foresee their costs for 
a period of from three to six months, 
they could justify close prices for that 
single period. 

In order that contractors might have 
incentives to exercise their ingenuity in 
controlling costs, the Adjustment Arti- 
cle expressly stated that where a con- 
tractor, through his efficiency, had _ re- 
duced costs during any contract below 
the cost estimated for that period, he 
would be receiving a 
larger profit ratio on prices for the suc- 
ceeding period. 

Ordnance learned early in war pro- 
curement that competitive prices were 
by no means a complete and adequate 
test of proper prices. It became apparent 
that specialists would have to be trained 
and procedures established so that all in- 
formation available in Ordnance could 
be brought to bear on each procurement. 


rewarded by 





An organization of price analysts was 
therefore formed within the framework 
of existing procurement personnel. These 
men studied all the factors relating to a 
price and thereby assisted negotiators in 
arriving at equitable results. 

The basic purpose of all these activi- 
ties was to determine the facts with re- 
spect to each particular case in order 
that a proper price could be negotiated 
in the light of the circumstances in that 
case. 

Price-analysis activities, and the con- 
sequent elimination of contingency pro- 
visions in price, brought into proper 
focus the three types of risks which a 
contractor was required to assume: 
risks within the ordinary managerial 
control of the contractor, risks within 
the control of Government, and risks 
inherent in war work which were un- 
der the control of neither party. 

Upon analysis and segregation of 
these risks, a contractor was generally 
cognizant that normal risks within his 
control should be his responsibility. He 
recognized the fact that, in considerable 
measure, the profit which he received 
was compensation for the assumption 
of risk. The Government, on the other 
hand, itself controlled certain risks, It 
seemed obvious that Government should 
not pay, in price, insurance against con- 
tingencies which might or might not 
arise and which were within its control. 


WVE now come to the final step in 
Ordnance procurement policy. Many 
contractors, for competitive reasons, be- 
cause of OPA price ceilings, or for other 
reasons, charged unduly low prices on 
some items and unreasonably high 
prices on others. As cutbacks and termi- 
nations occurred, they learned that they 
were in danger of having their profit- 
able business canceled, leaving them 
contracts carrying inadequate prices. 

These considerations indicated the de- 
sirability of establishing a program for 
the review of contractors’ prices on an 
over-all, company-wide basis. Such a 
program was initiated by Ordnance in 
June 1944, and became known as the 
Company Pricing Program. 

This program was not regarded as a 
substitute for the negotiation of sound 
individual contracts but rather as a tool 
to be used in special situations where 
the application of its techniques seemed 
appropriate. The program was a success 
and resulted in many agreements, most- 
ly on an informal basis, which effec- 
tively served their purpose. 
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THE following Ordnance officer has 
been awarded both the Distinguished 
Service Medal and the Legion of Merit: 

Bric.Gen. Hermon F. Sarrorp, Cleve- 
land, Ohio, was awarded the Distin- 
guished Service Medal for services as 


General Safford General Sayler 


chief of the Production Service Divi- 
sion, Industrial Service, Ordnance De- 
partment, from June 1942 to August 
1945. He made many decisions which 
materially and beneficially affected the 
Nation’s war economy, exhibiting sound 
judgment, tact, and diplomacy. 
General Safford was also awarded the 
Legion of Merit for his services as works 
manager of the Watervliet Arsenal, Wa- 
tervliet, N. Y., from July 1940 to Janu- 
ary 1942. He successfully expanded the 
production of cannon of all calibers and 
developed new manufacturing processes 
which were instrumental in saving thou- 
sands of machine-hours and man-hours. 


T HE following Ordnance officers have 
been awarded the Distinguished Service 
Medal: 

May. Gen. Henry B. Sayer, Wash- 


General Reimel Colonel Davies 
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ington, D. C——For performing excep- 
tionally meritorious service in duties of 
great responsibility as Chief Ordnance 
Officer, Communications Zone, and 
Chief Ordnance Officer, ETO, from 
July 1944 to May 1945. He speeded the 
defeat of Germany by skillfully plan- 
ning for operations on the Continent, 
expertly putting those plans to use, and 
giving highly valuable advice and assist- 
ance in all Ordnance operations. His 
superior management of the theater ord- 
nance program, emphasizing local pro- 
curement, constant operational care, and 
effective repair and rehabilitation, saved 
many tons of vital shipping space and 
made equipment more readily available 
for utilization against the enemy. 

Bric. Gen. Stewart E. Rete, 
Brooklyn, N. Y., distinguished himself 
by exceptionally meritorious service 
from July 1942 to September 1945 in 
the successive capacities of special assist- 
ant to the Chief of Ordnance; chief of 
the Maintenance Branch, and later chief 
of Field Service operations, Office of the 
Chief of Ordnance—Detroit; special rep- 
resentative of the Chief of Ordnance in 
the Pacific Theater; and chief of the 
New York Ordnance District—difficult 
assignments in which he constantly dis- 
played vigor, initiative, and breadth of 
vision. 


T HE fol!owing Ordnance officers have 
been awarded the Legion of Merit: 

Cor. Joun A. Barcray, Uvalde, Tex. 
—For exceptionally meritorious conduct 
in the performance of outstanding serv- 
ices during the period June 1945 to No- 
vember 1945 serving in the Ordnance 
Section, Headquarters, United States 
Forces, China Theater. As theater Ord- 
nance Officer, he was responsible for, 
and successfully executed, the mission 
of the Ordnance Section for the China 
Theater. 

Cot. SamMuet Becker, Milwaukee, 
Wis.—As acting director and later as 
director of the Department of Instruc- 
tion, Army Industrial College, from De- 
cember 1943 to October 1945, he dis- 
played ability and skill in accomplish- 
ing its reactivation and reorganization. 


Cor. CLARENCE E, Davies, New York, 
N. Y.—For meritorious service while on 
active duty with the Ordnance Depart. 
ment of the United States Army, . 
demonstrated remarkable iNitiative a 
chief, Control Division, Office of the 


Colonel Barclay Colonel Eddy 


Chief of Ordnance, from June 1942 to 
November 1945. 

Cot. Georce G. Eppy, Carlsbad, N. 
Mex.—For meritorious service from 
February 1943 to May 1945, as director 
of the Ordnance Research and Develop. 
ment Center, Aberdeen Proving Ground, 
Md. He was in charge of and responsi- 
ble for the many vital research, develop- 
mental, and acceptance projects assigned 
to that establishment. In addition he de- 
veloped an intimate working knowl- 
edge of a maze of technical and practi- 
cal details of the entire line of Ordnance 
matériel. 

Cot. Artuur D. Extiort, Romulus, 
N. Y.—While serving as commanding 
officer of the Seneca Ordnance Depot 
from February 1943 to September 1945 
he operated the depot effectively through 
a severe winter continuing its high 
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Colonel Rewey 





Colonel Johnston 


standards of performance when physi- 
cal obstacles could have hampered nor- 
mal operations. 

Lieut. Cot. Georce R. ENsMINGER, 
East Orange, N.J.—As chief, Standards 
Branch, Safety and Security Division, 
Office of the Chief of Ordnance, Chicago, 
Ill., from October 1942 to July 1945, he 
distinguished himself in the perform- 
ance of outstanding service. 

Lieut. Cot. CLEMENT D. JoHNston, 
Roanoke, Va.—Through his outstand- 
ing ability and judgment in applying 
warehousing techniques from January 
1942 to December 1943, he successfully 
introduced and administered modern 
methods and training for the storing 
and handling of all types of Ordnance 
matériel. 

Cot. Atsert D. Ketso, New York, 
N. Y., rendered exceptionally meritori- 
ous and outstanding services in the suc- 
cessive assignments of chief, Suboffice 
Administration Branch; chief, Indus- 
trial Division; and chief, Philadelphia 
Ordnance District, from January 1943 
to November 1945. 

Cot. Joun Martner, Washington, D. 
C—As commanding officer, Watertown 
Arsenal, Watertown, Mass., from De- 
cember 1942 to August 1945, he distin- 
guished himself in the performance of 
outstanding services. 

Cot. Marmion D. Mixts, Oklahoma 
City, Okla.—For his services as com- 
manding officer of the Mt. Rainier Ord- 


Colonel Hoppock 


Colonel Ehrmann 
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nance Depot and commandant of the 
Mt. Rainier Ordnance Automotive 
School, April 1942 to September 1945. 

Cot. Ormonp E, Rewey, Flint, Mich. 
—For his services as commanding ofh- 
cer, Lordstown Ordnance Depot, Ohio, 
from December 1943 to November 1945. 
Colonel Rewey made an outstanding 
contribution to the war effort by his 
accomplishments in increased economy 
and efficiency of depot operations. 

Cor. Gitsert I, Ross, Rye, N. Y.— 
As chief, Ammunition Division; chief, 
Industrial Service; deputy district chief 
and district chief, New York Ordnance 
District, New York, N.Y., from August 
1940 to July 1944, he was at all times 
charged with duties of extreme com- 
plexity and vital importance. 

Lieut. Cor. James W. Dewserry, 
Jacksonville, Fla.—For exceptionally 





Major Alspaugh Colonel Ross 
meritorious conduct in the performance 
of outstanding services from October 
1943 to June 1945. 

Lieut. Cor. Martin L. ExRMANN, 
New York, N. Y.—While serving as 
commanding officer, Ordnance Bomb 
Disposal School, later designated the 
Ordnance Bomb Disposal Center, Aber- 
deen Proving Ground, Md. 

Lieut. Cor. Davin W. Hoppock, 
Syracuse, N. Y.—He distinguished him- 
self through the performance of out- 
standing service, from June 1942 to 
November 1945. 


Major Maloney Colonel Schuelke 





Colonel Mills 


Major Ransom 


Lieut. Cor. Paut G. Reeve, Wash- 
ington, D. C.—For exceptionally meri- 
torious conduct in the performance of 
outstanding services, from October 1944 
to May 1945. 

Lieut. Cor. Ernst R. Scuuevke, She- 
boygan, Wis.—As commanding officer 
of a prisoner of war camp, he conceived 
the idea for and developed a machine 
for the successful reconditioning of 
aluminum canteens. 

Maj. Rosert O. Atspaucu, Cleve 
land Heights, Ohio.—For outstanding 
achievement during the late war in con- 
ceiving and putting into actual opera- 
tion many procedures and techniques 
covering procurement and supply. 

May. Roserr F, Fowxer, Washing- 
ton, D. C—As chief of the Equipment 
Division, Ordnance Section, Headquar- 
ters, Army Ground Forces, from No- 
vember 1944 to September 1945. 

May. James I, Mavoney, Fairlington, 
Va.—For exceptionally meritorious con- 
duct in performance of outstanding serv- 
ices, February 1943 to December 1945. 

May. RaymMonp A. Ransom, Arling- 
ton, Va.—While serving as chief of the 
computer section, Fire Control Branch, 
Office of the Chief of Ordnance, from 
March 1943 to August 1945. 

ist Lieut. Hare D. Seymour, Titus- 
ville, Pa—lHe rendered outstanding 
services from April 1944 to February 
1945 in connection with the improve- 
ment of the Mr helmet. 





Colonel Reeve 


Lieutenant Seymour 
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Industrial Mobilization Tacties 
The Early Beginnings of the Army Industrial College 


Had the institution been 
raised at its start to a 
level equal with that of 
Leavenworth and the War 


College, the story of our 
industrial mobilization in 
World War II would 


have been a brighter one. 


2 


F all the schools in the United 

States devoted to the study of the 
many phases of warfare, the Army In- 
dustrial College holds top place. The 
college in its genesis and inauguration 
was the brain child of the Ordnance 
Department. Now that the institution 
is embarked upon a crucial course, it 
would be well to have in the record 
the story of Ordnance influence from 
the beginning. 

Two Ordnance officers of outstanding 
attainments, now major generals, took 
the first steps toward founding the 
Army Industrial College. They are Maj. 
Gen. James H. Burns, retired, and 
Maj. Gen. S. P. Spalding. During a 
tour of duty in San Francisco in 1923 
they spent considerable time discussing 
the trials and tribulations of the Ord- 
nance Department in its efforts to pro- 
vide the Army with the proper quan- 
tity and quality of ordnance during 
World War I. 

Their deliberations naturally led to 
the troubles in the broader field of sup- 
plying all types of equipment for the 
World War Army. They were partic- 
ularly interested in the question: “What 
is the best future solution to this com- 
plicated, vital. and highly expensive 
problem?” They realized that in 
World War I, supply activities cost the 
American taxpayer many billions of 
dollars and that too large a part of it 
was spent inefficiently from the stand- 
points of time, labor, and materials. In 
a future war such inefficiency might 
be fatal. 

At that time many students thought 





Colonel Codd 1s the editor of Arary Orp- 
NANCE and a member of the Board of Advisers 
of the Army Industrial College. 
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that the problem was primarily the task 
of industry, not only from the stand- 
point of production but also from the 
standpoints of planning and control. 
They, in turn, thought that planning 
and control were so difficult and so tied 
in with industry that only so-called 
“Captains of Industry” could be relied 
upon to man the key positions. Others 
thought that while actual production 
was essentially the task of industry, 
planning and control—in the broad 
sense—of the production of War De- 
partment supplies of all kinds were pri- 
marily military responsibilities; that the 
authority to meet them should not be 
surrendered: and that the Army should 
organize to this end. 

Generals Burns and Spalding shared 
this view. They thought that the Ord- 
nance Department, the other supply 
branches, and the War Department 
should not only have a mobilization 
plan worked out and in being but that 
military men should be thoroughly 
trained in the plan so that they could 
man the key positions in time of war 
and thus get a quick and sound start 
in the task of providing war supplies. 
Later on these men could be replaced by 
captains of industry working as part of 
the War Department organization. 

They felt that the Ordnance Depart- 
ment should create a school to provide 
this training and also that the Assistant 
Secretary of War, charged by law with 
the responsibility of the general super- 
vision of War Department activities in 
this field, both in peace and war, 
should do likewise for the Army as 
a whole. 

But these two officers were a long 
~ way from Washington 

ee where the start must be 

mE made. Accordingly, a let- 
ter was written to Brig. 
Gen. R. H. Somers, a 
distinguished Ordnance 
oficer, formerly editor 
of Army ORDNANCE, at 
that time in charge of the schooling and 
training activities of the Ordnance De- 
partment, telling him of their idea and 
asking what the Ordnance Department 
thought of it. General Somers had al- 
ready been at work on the idea in 







collaboration with another Ordnance of- 
ficer, Col. M. L. Brett. 

Shortly thereafter, in the summer of 
1923, General Burns was ordered to 
duty in the Office of the Assistant Secre. 
tary of War in Washington. On August 
7, 1923, he sent the following memo. 
randum to Maj. Gen. C. C. Williams, 
Chief of Ordnance: 


Memorandum for General Williams 
Subject: Ordnance Training System 


it. While it is believed that the train. 
ing system now in effect in the Ord. 
nance Department is in most respects 
satisfactory, it is felt that there are cer. 
tain phases of the problem which are 
not properly taken care of. 

2. It is axiomatic that all functions 
pertaining to Ordnance must be ac. 
curately and codrdinately carried on in 
order that the Ordnance mission— 
namely, properly to supply troops in 
the field with fighting materials—be 
fulfilled. This requires proper tech. 
nique, proper planning, proper procure. 
ment, and proper supply. And these in 
turn are dependent upon the ability 
and knowledge of the personnel who 
control and operate, 

3. As I understand the present train- 
ing system, technical training is well 
covered both by special schooling and 
practical experience. We are, in fact, on 
practically a constant wartime basis on 
our technical problem. 

4. But it is not believed that our 
training system on war planning, pro- 
curement, and supply is so well worked 
out. At present we are depending in 
great measure on current work to train 
the personnel in these functions. And, 
so far as I know, there is no system at 
present in vogue by which officers are 
detailed in turn to this work. But even 
though there were such a system in 
effect it is not believed that the maxi- 
mum training results possible would 
be accomplished. 

5. Preparation and execution of war 
plans on procurement and supply of 
munitions is the real objective of the 
Ordnance Department and is essentially 
the task of the Regular officers of the 
Ordnance Department. If they are not 
able properly to guide our wartime 
assistants, the Ordnance Department 
will fail in its war mission. It is of 
little use to lav down good plans for 
a future war unless provisions are made 
at the same time constantly to keep 
them alive in the minds of the men 
who would have to execute them. And 
this requires that thev he mastered by 
the prosnective executives. 

6. 1 doubt if there is a sufficient num- 
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of officers in the Ordnance Depart- 
ment at the present tume who under- 
stand sufficiently well the scheme of the 
Ordnance Department for handling 
wartime procurement and supply to 
make the scheme work efhiciently. 
And furthermore, I believe that if 
several of the senior ofiicers of the De- 
partment were detailed to duty as stu- 
dents of its war plans on procurement 
and supply they would 
find many important 
Jinks still not properly 
worked out. 

7. To take care of 
the above phase of the 
training problem it is 
felt that the Depart- 
ment should establish 
a small school corre-— 
sponding to a combination of the Staff 
School at Leavenworth and the War 
College in Washington in which the 
senior Ordnance officers would study 
the problem of the Department and its 
scheme, both general and detailed, for 
the solution thereof. 

8 There mav, however, be other 
phases in addition to the above and, 
to make sure that the whole training 
problem is properly covered in the light 
of World War experience and the per- 
spective gained since, | recommend that 
a board of officers be appointed by you 
to inquire into the present training 
system, and to submit a comprehensive 
report on the training system recom- 
mended. 





J. H. Burns 
Maj., Ord. Dept., U.S.A. 


Promptly, on August 17. 1923. Gen- 
eral Williams, then vacationing in New 
England, in longhand forwarded the 
memorandum to General Somers with 
this notation: 


Dear SoMERS: 

Burns submitted this memo when I 
was last in Washington. He, Harris, 
and myself had a long talk concerning 
the subject matter of the memo, That 
same day | had a talk on the same 
subject with Mr. Davis in which 1 went 
over about the same ground as with 
Burns and Harris. We all agreed that 
it is necessary to establish some system 
of instruction for our industrial war 
plans that will do for them what is 
now done by existing systems of in- 
struction for the war plans for the 
mobilization of man power. | wish that 
you and Burns and Harris wou'd get 
together and present to me a scheme 
to this end when 1 return to Wash- 
ington September 4. Burns and Harris 
can give you the details of our con- 
versation. 

Sincerely. 
C. C. Win.iamMs 


All the members of the committee 
appointed by General Williams were 
enthusiastic about the formation of a 
special study industrial- 
mobilization planning. A school needs 


school to 
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a mission, instructors, students, facili- 
ties, and funds in one form or another. 
Immediately it became obvious that if 
an effort were made to start a school 
as a separate and distinct unit many 
difficulties would have to be overcome, 
and much time would be consumed. 

General Harris suggested that the 
Ordnance school be “grafted” on to the 
Office of the Chief of Ordnance. This 
would mean that the officers on duty 
in the Ordnance Office would be the 
instructors and the students. All the 
facilities of the Ordnance Office would 
be available. No special funds would be 
needed. The suggestion had the dis- 
advantage of requiring the officers to 
do this school work in addition to their 
other duties, 

The committee accepted this sugges- 
tion as the only practical way to get a 
school started, and a recommendation 
to start an Ordnance school on this basis 
was made to General Williams who 
immediately approved it. Later on this 
school in the Office of the Chief of 
Ordnance was discontinued due in large 
part to the start and growth of the 
Army Industrial College. However, this 





Throughout the period 
preceding World War II 
the Industrial College 
did excellent service in 
training officers of the 
Army, Navy, and Marine 
Corps in the philosophy 
of industrial mobilization. 





same practical scheme was used as 
much as possible in starting the latter 
activity. 

General Burns was then on duty in 
the Office of the Assistant Secretary of 
War where he had opportunity to advo- 
cate a school to that office. Brig. Gen. 
H. B. Ferguson, Corps of Engineers, 
was then principal assistant to Dwight 
F. Davis, Assistant Secretary of War. 
In due course General Ferguson ac- 
cepted the idea as sound and gave it 
his support. Mr. Davis was properly 
conservative and had to be convinced 
of its worthiness and the practicability 
of carrying it out. 

While attending President Harding’s 
funeral. General Williams had the op- 
portunity to discuss the proposed school 
with Mr. Davis. He convinced the Sec- 
retary of War that the school should be 


started, for the next day Mr. Davis 
stated that he was in favor of it and 
that Mr. Weeks (then Secretary of 
War) had in turn given his approval. 
Mr. Davis directed that the necessary 
arrangements for the establishment of 
the Army Industrial College be made 
at once. 


THE task of working out a method 
of starting the school was left to Gen- 
eral Ferguson and General Burns. For 
a while the question of a name assumed 
a position of major importance and 
held up progress. Finally, however, the 
idea prevailed that the name was being 
given exaggerated importance, and a 
compromise was reached by calling the 
new school the “Army Industrial Col- 
lege.” The idea proposed by General 
Harris of “grafting” the school on a 
going organization and plant in order 
to get it started was followed closely. 
However, a determined effort was made 
to free not only the students but also 
the instructors from other duties. 

The Assistant Secretary of War al- 
ready had office space and an organiza- 
tion in the Munitions Building. It was 
decided to start the school in this space, 
using part of the organization already 
available as the faculty and take as 
students officers then on duty in Wash- 
ington with the various supply branches 
of the Army. 

In February 1924 the college was 
opened by the Secretary of War and 
the Assistant Secretary of War. While 
this pioneer work was going on it was 
learned that the Navy had been send- 
ing each year to the Harvard School 
of Business Administration several of 
its Supply Corps officers. It was sug- 
gested to Mr. Davis that the Army 
should do likewise, and he was im- 
mediately and enthusiastically for it. 

And so, due to the foresight of a 
small group of outstanding Ordnance 
oficers at the instigation of General 
Burns, the Army Industrial College 
came into being. General Ferguson, the 
first commandant, did yeoman service 
during its formative years. Throughout 
the period preceding World War II the 
college did excellent service in training 
officers of the Army, Navy, and Marine 
Corps in the philosophy of industrial 
mobilization. 

Under its present commandant, Gen- 
eral Armstrong, also an Ordnance of- 
ficer of distinction. the college is march- 
ing forward to a future that leads to a 
stronger and better-prepared America. 
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Saga of the “Great 525th” 


Adventures of an Ordnance Company from Meade to Anzio 


JHIS is the story of the most un- 

usual Ordnance company ever acti- 
vated—the 525th Heavy Maintenance 
Company (Tank). 

The company was activated at Fort 
George G. Meade, Md., on March 21, 
1942, from a cadre supplied by the 30th 
Ordnance Company. It had a good start 
in life because its first commanding ofh- 
cer had been the commanding officer of 
the 3oth, and he brought the cream of 
that company with him. From the first 
it was understood by every one that the 
outfit was slated to go overseas, and 
soon. But no one guessed really how 
soon that would be. 

Number one on the organizing 
agenda was obtaining fillers to bring 
the unit up to Table of Organization 
strength. The fillers were supplied by 
Aberdeen Proving Ground under a sys- 
tem that was, and still is, incompre- 
hensible. One hundred and seventeen 
men arrived in April. This was at a 
time when Aberdeen had thousands of 
completely trained men including com- 
plete units from which to draw. Appar- 
ently it was felt that they were needed 
more at Aberdeen than in the field for, 
of the 117 men received, 50 per cent 
had less than 7 weeks’ service. They 
had not even completed their basic 
training as outlined in then-current 
War Department directives. It is to 
their everlasting credit that these men 
fitted themselves into the unit, worked, 
studied, and became top-flight Ord- 
nancemen. 

On May 7, 1942, the company left 
Fort Meade for Fort 
Hamilton, N.Y. Arriv- 
ing at Fort Hamilton 
by train at 0200 hours 
May 8th, the company 
left by truck at 1800 

— hours May roth. This 
probably set some sort of a record for 
length of time spent in an overseas stag- 
ing area. 

The quarters assigned the company 
aboard their transport, the QUEEN Mary, 
were called, in the ship’s palmier days, 








Mr. Martinez, now discharged from the Army, 
was an enlisted man assigned to duty with the 
525th Ordnance Heavy Maintenance Company 
(Tank). 
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Robert J. Martinez 


In 94% months the company 
had a low of 97 men, a high 
of 261; had 8 “permanent” 
stations; had traveled 24,703 
miles. It had been the first 
T/O organization in Egypt 
and Eritrea; had stood in- 
spections for every one from 
a second lieutenant in Fort 
Hamilton to a fieutenant 
general in Egypt and the 
Duke of Gloucester in 
Eritrea. 





the third-class Garden Lounge. It was 
promptly and unanimously renamed 
“The Black Hole of Calcutta.” It was 
impossible for all the men assigned to 
this room to stand in it at one time. 
Getting up in the morning and going 
to bed at mght had to be done in relays. 
The food on this lap of the journey was 
comparatively good—when you could 
get it. 

On May rith the ship dropped an- 
chor at Greenock, Scotland, and, on the 
22nd, left the harbor bearing 219 Amer- 
ican and 12,000 British troops. These 
were the men who were to reénforce 
the Eighth Army and stem the German 
tide at E] Alamein. But very few men 
aboard knew that and so, peacefully 
oblivious of what was in store for them, 
every one in his own way settled down 
to life aboard the world’s largest trans- 
port. 

The one big gripe on the ship was 
cigarettes. En route to Scotland they 
had been for sale at 60 cents a carton. 
On the second leg of the journey the 
price jumped to $1.60 a carton. Many 
of the cartons purchased had slips of 
paper enclosed which read “Gift of 

” naming some American philan- 
thropic or fraternal organization. No 
one ever found out why these gifts were 
being sold. 

The Queen Mary proceeded around 
Africa, circled outside Madagascar, and 
pointed her bow north. On June 22nd, 
forty-two days after embarking at New 


York, the company debarked at Por 
Tewhk, Egypt. The men were then as- 
sembled and formally welcomed to the 
Middle East by Maj. Gen. Russell L. 
Maxwell, theater commander. 

The company arrived at 0200 hours 
at its first overseas base and was met 
by British soldiers who first fed and 
then directed the men of the company 
to their tents and left them to their first 
desert night. 

The next day the base was disclosed 
as being Number 2, Base Ordnance 
Workshops (Br), Tel-el-Kebir, Egypt. 
“Tel-el-Kebir” quickly became “TEK” 
to every one. Living quarters were large 
tents partially dug into the sand, and 
the mess hall was a large, canvas-oy- 
ered building addicted to tea, corn beef, 
and flies. The first day at TEK was 
spent in getting acquainted with the 
surroundings and with British admin. 
istrative procedures. 

The second day the company went 
to work and, for perhaps the first time, 
realized that they were in a warring 
country. Work hours were from 0630 
to 1900 with one hour for dinner and 
one break of fifteen minutes in the 
morning and afternoon for tea. In all 
its time overseas this was the only time 
the company appreciated the English 
habit of tea drinking. Recreation was 
nonexistent and, after eleven hours in 
the shop, wasn’t even missed. 


BR EMEMBER that this was June 1942 
in order to understand what follows. 
Tobruk had’ fallen before the Afrika 
Korps, and Rommel was resting on the 
doorstep of the Suez Canal. The British 
were short of everything they needed 
except courage. Intelligence reports in- 
dicated that two things, both bad, were 
likely to happen. One, that Rommel 
would launch his attack and overrun 
Egypt and, two, that Egypt would enter 
the war on the side of the Axis. In the 
face of these possibilities the military 
and State Department representatives 
laid plans to evacuate all Americans 
from Egypt. 

At the headquarters in Cairo, papers 
and files were destroyed, and thermite 
bombs were placed in all vaults of the 


finance office. As for the 525th, they 
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received orders on the night of July 2nd 
. proceed to Ismailia. There a freighter, 
only partially unloaded, was comman- 
dered by the military, and the com- 
any embarked for its second sea voy- 
ace. The ship proceeded through the 
Suez Canal and anchored overnight at 
Suez where the company experienced 
its first air raid. 

On July 8th the ship inched its way 
jnto the harbor at Massawa, Eritrea. 
The harbor was one huge marine grave- 
yard. It was simply littered with sunken 
ships which were scuttled by the Ital- 
‘ans before occupation by the British. 
There was also one 
large and one small 
floating dry dock sunk 
which the British 
thought could not be 
raised. Some time later 
an American naval off- 
cer directed salvage operations and had 
both dry docks floating in less than two 





weeks. 

Finally arrangements were made to 
move to the capital, Asmara. At that 
time Eritrea was governed by a British 
Occupied Enemy Territory Commis- 
sion, and the commission was worried. 
The military establishment was far out- 
numbered by the civilians, and any up- 
rising would be a serious threat to allied 
lives and property in that area. There- 
fore the 525th’s entrance into Asmara 
was carefully arranged. 

The convoy was halted outside the 
city, and the men were distributed 
around the outer edge of the truck body 
with all weapons prominently displayed. 
It was quite impressive and gave each 
man the thrill of pulling a bluff because 
every one knew that they didn’t have 
enough ammunition to fire a course on 
a firing range, much less withstand any 
sort of a concerted attack! 

Quarters were established in a com- 
pound already occupied by a few Brit- 
ish troops. Work was started in various 
shops in the city. It was fortunate that 
the work being done was not vital, for 
during this period the company had to 
provide guard details for installations 
at Gura, Ghinda, and Massawa; MP’s 
for Asmara, and convoy guards for 
points as far distant as Addis Ababa. 
The men on the latter detail were sep- 
arated from the company for over two 
months. 

In Asmara there was, for a time, 
some administrative confusion arising 
from the fact that the company had to 
eliminate all specialist ratings before 
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receiving the new Table of Organiza- 
tion authorizing technician grades. 
Shortly after this was settled, the com- 
pany was split up. The company com- 
mander and fifty-seven enlisted men 
flew back to Egypt, the remainder of 
the company staying at Asmara per- 
forming the duties described above. In 
Egypt the company took up station at 
Heliopolis where the main duty be- 
came guard details. 

Early in September the detachment 
at Asmara, less two officers and thirty- 
eight enlisted men, was flown to Heli- 
opolis for duty at that station. Most of 
the work of organizing and setting up 
this great depot fell to the 525th. Work 
was started on battle-scarred tanks in 
the shops, while the administrative load 
on the company began to equal the 
technical. 

During October it was learned defi- 
nitely that other troops were coming 
into the camp. All work in the shops 
was stopped while the company made 
preparations for their arrival. Hundreds 
of tents were set up while barracks and 
mess halls were opened and made ready. 
All this necessitated the use of addi- 
tional guards. In the early part of No- 
vember the other outfits began to arrive, 
and the company started to relax—but 
only started. 

The British break-through at El Ala- 
mein had been made, and the proper 
exploitation of the victory meant the 
use of large forces of armor. The ma- 
jority of these weapons were American 
M3 and Mg tanks and M7 tank de- 
stroyers. It was decided that an Ameri- 
can Ordnance company could best 
maintain them, and the 525th was 





“These men served their 
country wonderfully well, 
aroused the admiration of 
the British, and rightfully 
are due a tremendous 
amount of credit. The 
525th deserves to have the 
word “Great” before its 
official designation.” 





picked for the job. The company moved 
under the tactical and operational con- 
trol of the British Eighth Army. It was 
the only American organization ever at- 
tached to the Eighth Army during its 
history-making desert campaign. 

The company withdrew from the 


shops and other camp duties and pre- 
pared to move “into the blue”—the 
Great Western Desert. 

On December 11th the company con- 
tacted the 503rd Advanced Base Work- 
shops (Br) at Tobruk. Here a field 
shop was set up, and a great many 
trucks, guns, and gun carriers were re- 
paired. This setup was highlighted in a 
Yank article that stressed, not the work, 
but a still that had been constructed to 
provide fresh water for the unit dis- 
pensary. Seven months late, the 525th 
at last had its own medics. 


AT 1000 hours on December 24th the 
company received orders to proceed to 
Bengasi with all possible speed. At 
1230 hours the company’s most grueling 
convoy started rolling. Hour after hour 
it moved across the bleak desert with 
all weapons manned against air attack. 
Finally nightfall caused a halt, the 
trucks were pulled off the road, and 
coffee was prepared. As soon as the 
moon rose the trucks took to the road 
again, and all through the freezing 
night they wended their way along the 
narrow, shell-pocked road without a 
light showing. 

At 1530 hours the convoy arrived at 
Bengasi. It was a Christmas Eve and 
Christmas Day that few men of the 
525th will ever forget, particularly the 
red-eyed drivers and their reliefs who 
had wheeled their trucks over one of 
the worst roads in the world for twenty- 
seven hours. And at 0700 hours the next 
morning work was resumed. 

Work at Bengasi meant just that. 
Shops and quarters had been assigned, 
but all the buildings were choked with 
debris and had to be cleared. The build- 
ing that was to be the company’s living 
quarters was cold, dark, and constantly 
damp. A request to move into the 
desert and establish camp there was re- 
fused. Every night saw from two to ten 
air raids, and lack of sleep and proper 
food began to show on the men. Maté- 
riel repaired included everything from 
English revolvers to German 88's. Some 
time later the company was to discover 
that repairing the latter item was con- 
sidered quite a feat when it was ac- 
complished by personnel at Aberdeen 
in their modern artillery shop. 

No account of the stay in Bengasi 
would be complete without relating a 
brief incident in the life of Tech. 5th 
Grade Alfred T. Overton. Overton was 
company messenger, mail man, comic, 
morale-booster, and bugler. The last 
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two attributes don’t necessarily belong 
together except in this story. One of the 
German air raids started at about 0530 
one morning, hurling every one from 
their bunks into the nearest shelter. 
Overton and his omnipresent bugle 
huddled together in an archway that cut 
through the barracks building. The raid 
was running its course, 0600 ap- 
proached, and Overton saw his duty. 

In a shelter that held mostly officers 
every one was listening to the crash of 
ack-ack and the dull crump of the 
bombs. Then, through it all, came a 
new and a eerie sound. 

A British major gasped, -“What's 
that?” 

The company commander listened 
for a moment and then remarked airily: 
“That's just our bugler. He’s blowing 
reveille. I guess it’s six o'clock.” 

The major conjured up a vision of a 
bugler standing in an open courtyard, 
the sky lanced with searchlights and 
tracers, amid a falling shower of shell 
fragments. At last he remarked, with 
his jaw still slightly agape, “Single- 
minded sort of a chap, isn’t he?” 

It was in Bengasi that the company 
welcomed the New Year, ably assisted 
by German bombers and British liquor. 
The company history relates that in 9/ 
months the company had had a low of 
97 men, a high of 261; had 8 “perma- 
nent” stations; had traveled 24,703 
miles. It had been the first T/O or- 
ganization in Egypt and Eritrea, had 
stood inspections for every one from a 
second lieutenant in Fort Hamilton to a 
lieutenant general in Egypt and the 
Duke of Gloucester in Eritrea. Working 
on an average of 10 hours a day, 6% 
or 7 days a week, a torrent of repaired 
matériel poured out of the shops. 


eJ ANUARY was a tough month. The 
Bengasi harbor had been opened, and 
five supply ships pulled in. Whereupon 
the worst storm in history struck the 
coast, sank all the ships, smashed the 
breakwater, and very effectually blocked 
the harbor. Nature had accomplished in 
one night what the Germans had failed 
to do for two months. Once again 
Montgomery had to depend on the 
road. The Eighth Army desperately 
needed ammunition. To get it they cut 
down on the ration convoys. Food be- 
came scarce. For three weeks the com- 
pany existed and worked on British 
half rations—Aalf rations when every 
man in the outfit had been losing 
weight on the full ration! 
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And still the work progressed. Di- 
rected by competent noncoms, these 
men, half of whom had never had a 
furlough, turned out work hampered 
by lack of replacement parts, strange 
tools, foreign matériel, little sleep, and 
still less food. These were the “un- 
trained” men shipped to the company 
by Aberdeen. These were the “eight 
balls” considered unfit to serve at the 
Ordnance center. But these men served 
their country wonderfully well, aroused 
the admiration of the British, and right- 
fully are due a tremendous amount of 
credit. The 525th deserves to have the 
word “Great” before its official desig- 
nation. 

Going on half rations proved worth- 
while. The Afrika Korps finally broke, 
rolled back, and kept rolling until 
British armor swept into the city of 
Tripoli. When they reached that capital 
the company left Bengasi for Tripoli. It 
was February 1943. Tripoli was won- 
derful. There was water, all of it that 
any one could want. There were show- 
ers from natural, hot sulphur springs, 
and there was a beautiful 
shop in which to work. 
To men who had just 
gone through the experi- 
ences of the 525th it look- 
ed like paradise. It con- 
tinued to look like para- 
dise for over a month. 

It was soon decided that the company 
needed help in Tripoli, and a detach- 
ment from another company was 
rushed from Cairo. The deterioration 
of morale of the 525th can be marked 
from the day of arrival of these new 
troops. First a “provisional battalion” 
was formed under the direction of the 
Tripoli headquarters, and command of 
the battalion was handed to the com- 
manding officer of the new outfit. He 
had been overseas five months, in the 
desert eight days, under fire once. 

In the shops the new men went to 
work independently of the 525th. Two 
days were sufficient to point up the 
discrepancy of the work between the 
two units. Then it was decided to put 
the new men in crews with men of the 
525th. Production still lagged. It still 
hadn’t reached its pre-reénforcement 
peak by May 1943. 

+ In the middle of May it was decided 
that the company could better be util- 
ized by the forces in Tunisia, and, once 
again, the 525th was on the move. 
After some confusion attendant upon 
the transfer from one theater of opera- 





tions to another, the company was ¢. 
tablished at Ferryville. 

THE number of units embarkin 
from Bizerte for the invasion of Sicilt 
necessitated the blocking of the roads 
to all except embarkation convoys. The 
company was assigned the job of pre. 
paring the 2nd Armored Division for 
the invasion. 

With its proclivity for always being 
in the worst place at the worst time, jt 
is pretty much of a mystery how the 
525th ever missed the Sicilian cam- 
paign. Probably the company was 
passed over by the headquarters direct. 
ing the attack because its capabilities 
and outstanding record were not known 
in Tunisia. These same factors were 
also probably responsible for the fact 
that the 525th didn’t hit the Salerno 
beaches until D plus 22. 

It is well that one important point be 
established here. The 525th was always 
close to the front. Never was it engaged 
in fourth-echelon work. Its contact par- 
ties never had far to go to accomplish 
their work. The achievements of the 
men of the 525th, under the most ad- 
verse conditions, were truly magnif- 
cent. However, aside from the auto 
matic awards of Purple Hearts, the only 
decorations received by men of the 
525th were one Legion of Merit and 
one Order of the British Empire, both 
won while serving with the Eighth 
Army in Libya. 

Shortly after January 1, 1944, the 
company was pulled back, and prepara- 
tions for another sea voyage were started. 
All that was known was that another in- 
vasion was in the offing. This time the 
abilities of the 525th were well known 
to the invasion planners. This time men 
of the 525th were scheduled to land on 
D-day. 

Ships, the old bugaboo of every in- 
vasion ever planned, disrupted the 
schedule and it wasn’t until D plus 5 
that the main part of the company 
gushed out of the open bow of an LST 
and headed away from the Anzio 
harbor. 

A shop was set up in some aban- 
doned buildings, and work started at 
once. Too many people have written 
of the hell that was Anzio for it to be 
described here. Despite the shelling, 
bombing, strafing, and inevitable cas- 
ualties, the work went on. No other 
Ordnance company accomplished more 
than the 525th. Very few, if any, ac 
complished as much. 
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Mathematies by Robot 


A New Eleetronie Integrator-Compt..—.’ 


HE Ordnance Department is pio- 

neering in the development of new 
electronic calculating machines that will 
enormously speed up the progress of 
many phases of military and industrial 
science. 

The first all-electronic general-purpose 
computer was designed and constructed 
for Ordnance at the Moore School of 
Electrical Engineering of the University 
of Pennsylvania and will be installed in 
the Ordnance Ballistic Research Labora- 
tory at Aberdeen Proving Ground, Md. 
The new machine is capable of solving 
many technical and scientific problems 
so complex and difficult that all previous 
methods of solution were considered 
impractical. 

This mathematical robot, known as 
the ENIAC (Electronic Numerical Inte- 
grator and Computer) is capable of 
computing a thousand times faster 
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than the most advanced general-purpose 
calculating machine previously built. 
Containing close to 18,000 vacuum 
tubes in its mechanism, the new ma- 
chine is a giant of electronic precision. 
It occ.,.cs a room thirty by fifty feet 
and wcighs thirty tons. 

Although the machine was originally 
developed to compute lengthy and com- 
plicated firing and bombing tables for 
vital Ordnance equipment, it will solve 
equally complex peacetime problems in 
the fields of nuclear physics, a€ro- 
dynamics, and scientific weather pre- 
diction. 

The new machine does not remove 
the need for legitimate experimenta- 
tion nor does it replace original human 
thinking, but it does free scientific 
thought from the drudgery of lengthy 
calculating work. 

Early in the war emergency, the non- 


existence of ultrarapid calculating facili- 
ties was recognized as a potential bottle- 
neck in the swift delivery of vital 
Ordnance matériel to troops in the 
event of war. 

Ordnance had its own differential 
analyzer, in addition to the one it was 
using at the University of Pennsyl- 
vania. These analyzers performed many 
labor-saving calculations up to a certain 
point and, beyond that, a staff of about 
200 trained computers was needed to 
complete the tables. A general-purpose 
digital device was needed so that all 
calculating operations could be _per- 
formed by machine. At this point the 
Ordnance Department entered into a 
contract with the University of Penn- 
sylvania to build an electronic com- 
puting machine. The project was super- 
vised by Col. Paul N. Gillon of the 
Office of the Chief of Ordnance. 

The speed of the ENIAC is phe 
nomenal. The first problem put on the 
new machine, which would have re- 
quired one hundred man-years of 
trained computers’ work, 
pleted in two weeks, 


was com- 
of which two 
hours was actual electronic computing 
time and the remaining time devoted 
to a review of the results and details 
of the oneration. 

If used to complete capacity, the 
ENIAC will carry out in five minutes 
more than ten million additions or sub- 
tractions of 10-figure numbers. The 
machine performs a single addition in 
one five thousandth of a second and 
can do a number of additions simul- 
taneously; a single multiplication by a 
1o-digit multiplier in one three hundred 
and sixtieth of a second; and a o-digit 
result in division or square root in 
one thirty-eighth of a second. 

The operational characteristics of the 
ENIAC may be classified as follows: 





Containing more than 18.000 
vacuum tubes, the new machine 
can carry out more than ten 
million additions or subtrac- 
tions of 10-figure numbers in 
approximately five minutes. 





arithmetic elements, memory elements, 
and control elements. 

The most important of the arithmetic 
elements are twenty accumulators, one 
multiplier, and one combination divider 
and square rooter. The accumulators 
provide means for storing numbers 
computed in the course of a problem 
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A roomful of ENIAC control devices being set to solve a hydrodynamical problem. 


and for allowing the addition or sub- 
traction of a second number to or from 
the stored number. They are capable of 
performing these operations on num- 
bers having as many as ten decimal 
digits and indicate the associated plus 
or minus sign. The multiplier can find 
the product of two decimal numbers, 
each having as many as ten digits. The 
combination divider and square rooter 
can find the quotient of two 9-digit 
decimal numbers or the square root of 
a o-digit decimal number. 

Memory elements of the machine can 
be divided into two groups: “internal 
memory” and “external memory.” The 
former exists in all memory devices 
within the machine, thus being . of 
limited capacity, while the latter exists 
outside the machine in the form of 
punched cards and is accordingly of 
unlimited. capacity. Communication be- 
tween the internal and external memory 
takes place at speeds which are set by 
the mechanical punch-card devices. 


ENTERNAL memory can be further 
subdivided in three ways. First, there is 
memory for numerical data which are 
calculated in the course of the com- 
putation and which must be available 
for other portions of the computation. 
The accumulators provide the means of 
memory for numerical data. Secondly, 
memory for information, such as em- 
pirical data that are known before the 
machine is started, must be provided. 
The constant transmitter which can 
store data, read from punch cards, and 
introduce these data as required into 


the ENIAC provides for both numerical 
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data memory and empirical data mem- 
ory. Thirdly, there is a memory for 
instructions. This causes transfer be- 
tween the various memory and arith- 
metic units and causes the arithmetic 
units to perform desired operations on 
the numbers. 


EACH unit of the ENIAC contributes 
to this third form of internal memory 
by following a specific routine estab- 
lished for it in advance. This is ac- 
complished by the setting of program 
switches which permit program input 
signals to be received in one or more 
units, thus causing the unit or units to 
function within themselves and, on the 
completion of this internal functioning, 
to emit program output signals to cause 
other units to function. 

The control elements of the ENIAC 
include the initiating unit, concerned 
mainly with starting and stopping the 
machine, and the cycling unit which 
generates the fundamental signals used 
in the device. Since the ENIAC con- 
tains a number of trunk circuits and 
because all units are synchronized by 
permanent electrical connections with 
the cycling unit, operations between 
pairs of ENIAC units can be carried 
out simultaneously. 

The cycling unit contains an oscilla- 
tor which generates electrical impulses 
at the rate of 100,000 a second, each 
pulse having a duration of 2 micro- 
seconds (millionths of a second). These 
pulses are fed into a 20-position elec- 
tronic stepping switch or “counter” 
which enables the cycling unit to put 
out a special impulse or “program 





pulse” at every twentieth pulse of the 
“clock” (oscillator) and a train of other 
fundamental pulses during the interval 
between program pulses. 

The program pulses form the basis of 
the programming system and set off the 
beginning and end of the addition 
cycles which are the basic arithmetical 
intervals of the machine. The addition 
cycles thus are repeated at one twentieth 
of the “clock” rate or 5,000 a second. 
The addition cycle, or addition time, 
one five thousandth of a second or 
200 microseconds, is so named because 
one such cycle is required to complete 
an addition in the ENIAC. 


EN handling a problem with this 
machine, the scientist must first analyze 
his problem so that he can write down 
mathematical equations that express the 
phenomena involved. Secondly, he must 
break down the mathematical formula. 
tion into a sequence of additions, sub 
tractions, multiplications, divisions, 
square rootings, and transfers from 
unit to unit of the ENIAC so that the 
ENIAC can be instructed to make the 
computations. Finally, a small amount 
of time is required in preparing the 
ENIAC for a problem by such steps as 
setting program switches, putting num- 
bers into the function table memory 
by setting its switches, and establishing 
connections between units of the 
ENIAC for the communication of pro 
gramming and numerical information. 

Design of Ordnance equipment will 
benefit from the application of the 
ENIAC. Just as it is expected to help 
eliminate unnecessary industrial trial- 
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Girl at left is inserting a stack of cards containing initial data on which ENIAC 
will work, while at right cards bearing preceding computation result are removed. 


and-error methods, so military equip- 
ment can be freed to a large degree 
from the lengthy and costly process of 
model building and performance test- 
ing. This will be especially true of 
large, expensive pieces of equipment 
which represent a considerable invest- 
ment. 

The performance of a projectile while 
in the gun and when it hits the target 
can also be calculated with the aid of 
the ENIAC. Interior and terminal bal- 
listics embody important series of cal- 
culations. 

In the latter instance, for example, it 
is essential to know the magnitude and 
extent of a shell or bomb blast. This 
type of calculation cannot be handled 
by simple equations but is extremely 
complex, involving what are known to 
the mathematician as nonlinear partial 
differential equations. A_ differential 
analyzer cannot solve these. Here again 
the ENIAC is expected to be able to 
do the job. 


THE fields of atomic physics and 
quantum mechanics will provide abun- 
dant material for the ENIAC. Refine- 
ments in nuclear theory make it im- 
possible to advance significantly further 
in this field without a method for 
handling the complicated mathematics 
necessary to describe controlling factors. 
Here again the machine does not 
eliminate the necessity for original 
thinking but makes a higher order of 
thought possible. 

Finally, a most important field for 
mathematical analysis is that of strength 
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of materials. Many engineering speci- 
fications of mechanical parts are still 
prepared by off-hand estimates or gross 
rule-of-thumb methods because no bet- 
ter information can be secured without 
lengthy and costly investigation. As a 
consequence, either the parts are much 


stronger than necessary or unexpected 
failures occur. With the ENIAC, not 
only can particular design problems be 
handled in a practical manner, but 
more accurate data on specific materials 
can be obtained through analyses of 
what happens when test specimens fail. 

The designers and builders of the 
ENIAC regard this machine as but a 
first step—although a momentously big 
one—in applying electronics to the 
numerical work of science and engineer- 
ing. The ENIAC 
wartime and accordingly its scope and 


Was conceived in 


versatility were strongly influenced by 
the urgency of war. In the course of 
the development of this pioneering 
project, discoveries were made which 
will permit the eventual design and con- 
struction of considerably smaller, some 
what faster, and more flexible devices. 
Such work is actually being prosecuted 
by the Ordnance Department. 

It is worthy of note that the ENIAC 
established the fact that the basic prin- 
ciples of electronic computing are 
sound. It is inevitable that future com- 
puting machines of this type will be 
improved through the knowledge and 
experience gained on this first one. 


—_ 
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Initiating and cycling units of ENIAC. Picture on oscilloscope shows one of 
the fundamental electrical signals transmitted to all units of the machine. 
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German Tank Development 


An Investigator’s Report on Design and Production 


The writer was one of the 
General Motors Corpo- 
ration representatives on 
the Combined Intelligence 
Objectives Subcommittee 
investigating teams that 
were to determine what 
development and research 
work had been conducted 
by the Germans in prep- 
aration for new tank de- 
signs. Some of the findings 
of the subcommittee are 
presented here. 


O developments of major signifi- 

cance were found by postwar in- 
vestigators in German tank design be- 
yond those already discovered through 
the examination of captured matériel. 
It appeared that development activity 
leading to the evolution of novel types 
was not effective after 1942, and that 
subsequent designs were the result of 
outside influences, military expediency, 
and an increasing consciousness of man- 
power shortage. 

The production program, described 
later, involved a very considerable 
amount of development work but gen- 
erally was a consolidation of earlier de- 
velopment activity and thinking. There 
was no evidence that shortages of critical 
materials had any great direct effect on 
either design or quality, as satisfactory 
material substitutions or design modi- 
fications were made. The quantity limi- 
tations of materials and labor did ad- 
verscly affect the character of vehicles 
designed and the numbers produced. 
Research, development, and test facili- 
ties were numerous and well equipped. 
With a few exceptions, personnel inter- 
rogated were coéperative and their state- 
ments dependable. 

It should not be inferred that German 
tanks in combat were considered in- 
ferior. They were well designed, well 
built, dangerous, and effective weapons 
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wherever they were encountered. Any 
other appraisal would underrate the ac- 
complishments of a skillful, determined 
enemy and would equally underrate the 
courage and fighting ability of the men 
who conquered. 


FOUR organizations were responsible 
collectively for directing tank programs. 
Waffenprufamt. 6 originated some de- 
signs, followed developments in indus- 
try, and furnished military, executive, 
and technical leadership. The General 
Inspecteur der Panzertruppen repre- 
sented the Armored Forces Command, 
approved programs on its behalf, and 
codperated with the other organizations 
in an advisory capacity. The Panzer 
Kommission was composed largely of 
engineers from industry and provided 
industrial technical leadership. Previous 
to 1943 the Kommission had been very 
active in originating designs but subse- 
quently it became more concerned with 
screening suggestions, new projects, and 
design-change proposals that might re- 
duce production seriously. 

The Hauptausschuss Panzer und Fahr- 
zeuge reviewed requirements established 
by the Waffenprufamt 6 and scheduled 
production with particular reference to 
the availability of material and produc- 
tion facilities. Waffenprufamt 6 ap- 
peared to be the most influential of the 
four groups in shaping the course of 
tank progress. Its counsel usually pre- 
vailed over outside influences and con- 
flicting opinion. Fundamentally this 
organization appeared sound and an 
effective means of utilizing all available 
military and industrial talent to the end 
of achieving the best solutions. 

There were a number of factors lim- 
iting engineering progress. It was sur- 
prising to learn that Hitler, personally, 
made many engineering decisions, some 
affecting relatively obscure details. There 
was a'so interference by other highly 
placed Nazis who had no knowledge 
of engineering principles. This had the 
evident effect of limiting engineering 
initiative. 

There was a great deal of competitive 
rivalry for ideas between the WeAr- 
macht, the S.S., the Navy, and other 
agencies and individuals in government 





with little apparent centralized control 
Under these circumstances it appeared 
that a supporter could be found fey 
practically any idea if it was peddled 
persistently enough. As a consequence, 
effort was wasted in some instances dye 
to poor choice of projects or develop. 
ment agencies. 

Tank design was never rationalized 
as might have been expected under 
totalitarian form of government. The 
streamlined planning and decisiveness 
that was anticipated did not always 
obtain. 

There can be no question that tanks 
and armored vehicles were highly val. 
ued weapons. Documents from secret 
files proved that designs were in process 
as early as 1928. Testing was conducted 
under the secrecy cloak of being agri- 
cultural tractor development. In 1933 
tank designing was given added im. 
petus. 

There was a constant increase in the 
demand for tanks and armored vehicles 
during the war. Production was enor- 
mously increased as shown in the table 
on p. 333. The projected production 
schedule of 2,650 units monthly for 
midyear 1945 showed no diminution in 
demand. The small production of 249 
in 1939 was almost as surprising as was 
the large production of 19,087 during 
1944 when the impact of bombing and 
invasion was most disruptive. Over a 
period of approximately two years, de- 
sign and production facilities were di- 
verted from the aviation 
effort to the tank effort 


ation progressively dete- 
riorated. It was authori- 
tatively stated, however, 
that tank production ac- 
tivity would have been 
increased even if there had been no 
shortage of aviation fuel, owing to the 
high regard in which tanks were held. 

The projected production program 
was predicated upon getting as many 
large-caliber guns to the front as pos 
sible. As a consequence, tanks and 
weapons carriers were to be “up- 
gunned” and the production of heavy 
tanks curtailed in favor of lighter types 
of which more could be produced for 


ARMY ORDNANCE 








as the aviation-fuel situ. 












I 


nA == “ 1s =] =—35 Bf _ 





ntrol, 
cared 
1 for 
Idled 


ence, 
| due 
clop. 


lized 
ler a 


Ness 
Ways 


anks 
val- 
cret 
cess 
cted 
igTi- 
1933 


the 


cles 


able 
ton 
for 
rin 
240 
was 
ing 
and 





























1939 1940 1941 1942 1943 1944 6-Year Total 

15 9 233 306 77 7 647 

er 275 698 - <wees i ¥ece~ 1,168 

189 896 1,845 2,655 349 x... 5,934 

45 280 480 964 3.073 3,366 8,208 

hg eee a asks | kee | han 1,850 3,955 5,05 

am DE enccccsatened ses  <s6¥00 8034 78 647 623 1,348 

A Seer aT a ee ee 377 377 

Total tanks produced..... 249 1,460 3,256 4,198 5,996 8,328 23,487 

eres 184 548 800 3,245 5,751 10,528 

en. ae LT ET 24 166 3,617 3,807 

RE GMEMUNEDR cs cccccovess <6 sates seees 975 2,657 1,246 4,878 

Special cence eneces 6s iiiSeéed O¢5e0 «eave 87 145 232 
Grand total of all armored 

vehicles produced...... 249 1,644 3,804 5,997 12,151 19,087 42,932 


(Data secured from president of Panzer Kommission.) 











Production figures for all types of German armored vehicles, 1939-1944. 


the same expenditure of man power. 
The Germans had been notably ex- 
travagant in the number of types and 
design complications. A marked reduc- 
tion in number of types would have 
been achieved had the program been 
put into effect. 

Production tools and methods gen- 
erally were definitely inferior to ours 
for quantity production and to a lesser 
extent in terms of uniform quality. 
Workmanship was good and quality 
was not slighted, but their industry was 
not as modern or mature as ours. It 
was said that tank production suffered 
because of the lack of mass-production 
knowledge and experience in the heavy 
industries selected. 


AS bombing became more frequent 
and effective, industry was widely dis- 
persed as a protective measure, Dis- 
persal became a progressively more 
erious handicap as transportation was 
crippled until, eventually, industry was 
practically paralyzed due to the diff- 
culty of maintaining the flow of ma- 
terials, parts, and assemblies. It was 
surprising to find that production had 
been continuing at a high rate in plants 
that had been heavily bombed and that 
appeared to be badly damaged. 

The armored force wanted 360- 
degree-traverse gun turrets. Other 
branches of the army favored limited- 
traverse mounts because heavier, more 
powerful guns could be mounted on 
vehicles of a given weight. This feature 
was supported by Hitler and prevailed 
to the extent that over eighty per cent 
of the vehicles of the projected program 
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were to have limited-traverse guns. It 
was evident that tanks were being 
thought of more as artillery—highly 
mobile, self-contained gun sections— 
and less as a new and different type 
of weapon: 

The 38-T and 38-D tanks were essen- 
tially the same, and both were very sim- 
ilar to the original Czech model. The 
38-D was to be built in Germany using 
facilities freed by the cancellation of the 
PZKW III and IV. A limited number 
of the 38-T models were to be built 
with light hulls and used as reconnais- 
sance vehicles. Development work was 





The Germans planned to push 
development work on gasproof- 
ing, engine improvement, optical 
stabilization, rigid mounting of 
guns. night-vision equipment, 
antiaircraft tanks, and the design 
perfection of production tanks. 





in process for the rigid mountings of 
75-mm. (L-71) guns with attendant 
saving in weight, complication, and 
space normally recoil, 
Tests had been quite successful. and 
it was planned to try them in the 38 
series eventually. The advantages of 
rigid mounting in turrets had not been 
bent-barrel 


required for 


overlooked. A curved- or 
machine gun had been developed and 
offered a possible means of displacing 
the front-plate-mounted bow gun with 
its inherent weaknesses. 

The Panther, Tiger II, and corre- 
sponding JAGD models of each were 


to be continued virtually unchanged. 
The influence of Russian tank design 
practice was admittedly strong with re- 
spect to the use of long-barreled, exten- 
sively protruding guns, sloping armor, 
and large suspension wheels. The Pan- 
ther and Tiger II tanks particularly re- 
flected this influence which orig nated 
in 1941 when the T-34 tank was first 
encountered. 


THE two models of weapon carriers 
were not tanks but full-track vehicles 
for use as motorized field artillery. 
Their design and production was being 
handled by tank agencies since compo- 
nents were to be the same and were to 
be drawn from the 38-T and 38-D pro- 
gram. Both models were to have full 
tracks, 360-degree traverse wth pro- 
vision for high-angle fire, and light 
protective armor (8 to 10 mm. thick). 
The smaller vehicle was to have four 
wheels per side and mount a variety of 
weapons, including 88-mm. rifles and 
105-mm. howitzers. The larger model 
was to have six wheels per side and 
mount such weapons as the 128-mm. 
rifle and 150-mm. howitzer. Front drive 
was used on both models with the en- 
gine placed at the front alongside the 
driver. The entire rear was an open plat- 
form on which the gun was mounted 
and some ammunition carried. 
Individual suspension with torsion 
springs was the favored type and. ac- 
cording to reports, proved quite satis- 
factory. Electric-furnace steel was pre- 
ferred for torsion springs as the per- 
centage of rejects was less than with 
open-hearth steels. The parallel section 
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of springs generally was rolled rather 
than shot-peened to effect surface com- 
pression. Springs were not preset. 

Large-diameter wheels, staggered or 
interleaved to effect more uniform track 
loading throughout the ground-contact 
area, were preferred. It was stated that 
wheels with rubber-insulated hubs had 
improved life as compared with rubber- 
tired wheels and that neither track nor 
wheel-bearing life had been affected 
adversely. Rear drive was considered 
equally as practical as front drive and 
was favored due to the reduced vulner- 
ability. Bogie suspensions had been 
given some consideration. 

Prior to the war, the army had stand- 
ardized on gasoline engines on the 
advice of the liquid-fuels industry. 
Gasoline engines predominated in gen- 
eral use and development at the close 
of hostilities but Diesel engines would 
have predominated in point of numbers 
in tanks had the projected program 
been put into effect. An enormous 
amount of engine-development work 
had been done and was being continued 
at a high rate. 

Subsequent to 1942 the army was ad- 
vised to change over to Diesel engines 
owing to the fact that synthesized 
Diesel fuel would be more available 
than gasoline. As a consequence of this 
situation and the favorable impression 
made by Russian Diesel engines, a de- 
sign and development program had 
been initiated. A number of firms were 
ordered to develop large Diesel engines, 
but only one or two had reached the 
trial stage, and none was ready for 
heavy tanks. An existing Diesel engine 
was available for use in light tanks. 


DIRECT injection in gasoline engines 
was favored by many engineers over 
carbureted engines because injection ef- 
fected more uniform distribution, per- 
mitted the use of higher compression 
ratios, and improved volumetric efh- 
ciency with a consequent marked in- 
crease in power output. It was stated 
that the acceptance rating of the May- 
bach HL 230 engine had been increased 
from 650 horsepower to 850 horsepower 
by direct injection. This was an incredi- 
ble increase for an engine already 
credited with high output. The same 
basic engine with a Diesel head and 
pistons was reported to develop nearly 
600 horsepower. 

At least one gas turbine was being 
developed for tanks. The urge was to 
secure maximum power from the 
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smailest package. It was hoped that 
practically any fuel could be used. Fuel 
economy was poor, but it was hoped to 
effect improvement. 

It was evident that German engineers 
fully appreciated the importance of en- 
gine size as affecting tank weight and 
length and were striving for the maxi- 
mum output from minimum size. A 
cube was regarded as the ideal shape 
for an engine to give minimum vehicle 
weight and length. 

There was a division of opinion re- 
garding the relative merits of air and 
water cooling, with the majority of 
engineers favoring water-cooled engines. 
The relative space requirements of the 
two types had never been established. 





“A long-range development pro- 
gram had been set up to include 
a line of tanks and a number 
of items that were considered 
of sufficient importance to war- 
rant continued effort.” 





It did not appear that any important 
changes in transmissions were imminent 
as the production program had been 
frozen. The transmission-development 
trend was confused, and the urgency of 
tank production limited activity. 

There was a considerable interest in 
hydraulic systems in general and a be- 
lief in their future possibilities. A re- 
generative hydraulic steering system had 
been designed for the Panther and 
tested with favorable results but was too 
late to be put into production. Two 
firms were working on the develop- 
ment of hydraulic torque converters but 
the work was being conducted on a low 
priority so that no real progress was 
anticipated. 

Designs for two heavy tanks were 
started in 1942. One of these tanks was 
designated the E-100 which, when com- 
pleted, would have weighed approxi- 
mately 140 tons; the other, the “Maus,” 
would weigh approximately 200 tons. 
Both these tanks were considered im- 
practical owing to their size, and pilots 
had not been completed by V-E Day. 
Even the Tiger II was considered by 
many to be close to the limit of weight, 
seventy-five tons, for steering and mo- 
bility and had reached the limit of 
width for 2-way railroad traffic even 
equipped with shipping tracks. 

Three other tanks were being de- 
signed. A light tank, E-10, was to fall 





into the 38-T class. A heavier tank 
E-25, was to be in the PzKw Ly 
class. The E-50 was to fall into th 
Panther-Tiger class. All three Were “ 
have rear drive. 

Work was to be pushed Aggressively 
on gasproofing, engine developmen, 
optical stabilization, rigid mounting of 
guns, night-vision equipment, antiair. 
craft tanks, and the design Perfection 
of production tanks, 


BB ASED on German experience, the 
following are suggested as lines of os. 
sible future development: 

(1) Continue perfecting the design of 
tanks now in production or being de. 
veloped. 

(2) Design and develop a tank with 
low ground pressure and 6- to Sinch 
protective armor as the only answer to 
the demand of the men who fight in 
them. 

(3) Develop a line of high-output, 
minimum-dimension engines specif. 
cally suitable for powering a full line of 
tanks and meeting torque requirements 
of the chosen type of transmission. 

(4) Sufficient work should be under. 
taken to determine the value of direct 
injection and supercharging for tank 
engines, both separately and in combi- 
nation. 

(5) Gas-turbine research should be 
initiated and carried to the point of 
establishing the value of such power 
plants for tanks. 

(6) The cylindrical rotary valve has 
several advantages in comparison with 
poppet valves that warrant a thorough- 
going development program, despite 
past failures. 

(7) A single combination starter-gen- 
erator offers the maximum in simplifi 
cation of the electrical system. 

(8) A test stand that would permit 
power measurements, with engines in 
any attitude of climb or slope operation, 
would be useful equipment for carbv- 
retor and lubrication development. 

(9) Limited traverse and rigid mount- 
ing of guns offer definite advantages in 
minimizing weight and space requitt- 
ments and should be acceptable in some 
types of tanks having a high degree of 
directional mobility. 

(10} Mounting main guns indepen- 
dent of the front plate has advantages 
that recommend trial. 

(11) The curved-barrel machine gun 
and sighting arrangement should be de- 
veloped as one means of eliminating the 
front-plate-mounted bow gun. 
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“Water Wings” for the Army’s Tanks 
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Steel pontons filled with rubber sponge to stop bullets converted the 30-ton M4 tank into a seagoing battlewagon as shown above. 
Used in the Pacific war, this device enabled tanks to swim ashore at'5/ miles an hour with guns blazing. Another device, shown 
below, consisted of a waterproofed framework that could be raised, making the tank amphibious. (International News photo.) 
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HE objective set by the late Presi- 

dent Roosevelt of 100,000 airplanes 
a year, combined with the enormous ex- 
pansion of the Army and the great in- 
crease in the Navy to cover all oceans 
where warfare prevailed, raised the total 
requirements for small arms and small- 
arms ammunition to such an extent that 
the original program, which envisioned 
the erection of three new plants, actu- 
ally developed into twelve new plants. 
Not only were the needs unprecedented 
as to quantity but as to quality also. 

The predominating position of aérial 
warfare greatly increased the require- 
ments of the armed forces for Grade 
“A” ammunition. The fact that time 
was of the essence in overcoming criti- 
cal shortages in Government stocks of 
standard types of ammunition, plus the 
advent of many new types to perform 
special functions, were added factors— 
all dictating a program in which rigid 
control of quality was absolutely essen- 
tial to ensure that arms and ammuni- 
tion, delivered in vast quantities, would 
function safely and reliably in the hands 
of our armed forces. 

Since quality should never be subordi- 
nated to production, ways and means 
of maintaining proper outgoing-quality 
levels on a huge mass-production basis 
were required in order to avoid heavy 
scrap losses and frequent interruptions 
of productive equipment. 

At the start of the war the American 
sporting arms and ammunition indus- 
try had only a few hundred employees 
experienced in the manufacture of cen- 
ter-fire cartridges and rifles. Remington 
Arms Company, for example, had only 
360 directly engaged in such work. 
From this small nucleus of experienced 
workers, with assistance from Frank- 
ford Arsenal, there was rapidly created 





Colonel Clay, manager of quality for Rem- 
ington Arms Company since 1940, was in 
charge of development of all small-arms am- 
munition for aircraft during World War I. 
An officer of the Regular Army, he was chief 
of the Small Arms Division of the Ordnance 
Department, 1926-1930, and chief of the De- 
partment’s Fiscal Division, 1935-1939. He is 
a graduate (M.B.A., with distinction) of the 
Harvard School of Business Administra*ion 
and retired from active military service in 1940 
to become associated with the Remington Arms 
Company. 
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Quality Ammunition in Quantity 


The Accurate Control of Mass Production 


Col. Wallace L. Clay 


the great industrial army of men and 
women necessary to deliver the largest 
output of small-arms ammunition in 
history. 

Before discussing wartime procedures 
for maintenance of quality, some indi- 
cation should be given for background 
purposes of the tremefidous scope of 
the company’s military production pro- 
gram. At the outbreak of the war in 
Europe, Remington's entire capacity for 


military ammunition manufacture, all 


at Bridgeport, totaled only 530,000 
rounds a day. In June 1940, after Dun- 
kerque, the British urgently requested 
the company to undertake large con- 
tracts which required an immediate in- 
crease of 600 per cent in caliber .30 
capacity, 2,000 per cent in caliber .50 
capacity, and the installation of equip- 
ment and operations for the priming 
and loading of 20-mm. cartridges for 
which there was no previous capacity 
whatever. In addition, several small 
contracts for military 
types of ammunition had 
been put into production 
for the United States 
Government in the latter 
part of 1939. 

As a result of these new operations 
at the Government-owned plants, to- 
gether with expansion of Remington- 
owned facilities, the company’s installed 
capacity for military ammunition was 
increased from 530,000 rounds at the 
outset to approximately 30,000,000 
rounds a day. In the tremendous war- 
time expansion, valuable assistance was 
rendered by the E. I. Du Pont de Ne- 
mours & Company, particularly in 
transferring some 500 engineering and 
supervisory employees to Remington. 

Because of the facilities and staff built 
up prior to the war, Remington was also 
in a position to assist the Government 
materially in the field of research and 
development. Activities of the technical 
department were expanded to carry out 
confidential assignments for various 
Government agencies—among them the 
Army Ordnance Department, Navy 
Bureau of Ordnance, Army Engineer 
Corps, Chemical Warfare Service, and 
the Office of Scientific Research and 
Development. 





————___ 


“Since quality should never be 
subordinated to production, 
ways and means of maintain. 
ing proper outgoing - quality 
levels on a huge mass-produc- 
tion basis were required in 
order to avoid heavy scrap 
losses and frequent interrup- 
tions of equipment.” 











In the expansion of our quality-con. 
trol methods, consideration was given 
to those operations or dimensions which 
are the most critical in the manufacture 
of arms or ammunition and those that 
caused the most difficulty in manufac. 
ture. We set out at the beginning to 
shape our control procedures to provide 
an automatic method of currently in. 
forming the foremen and supervisors of 
the trend in the quality of the product 
under production. 

The objective was to avoid situations 
wherein quality audits of finished prod- 
ucts would disclose visual or functional 
defects detrimental to any member of 
our armed forces. No plant can afford 
to await reports or complaints from the 
field on arms or ammunition to deter- 
mine their quality acceptability. In this 
phase of our operations we endeavored 
to instill self-discipline into all operators 
as it is the best form of control. 

In general, the introduction or expan- 
sion of a system of quality control in 
any plant requires a_ considerable 
amount of program planning. Types of 
operations, kinds of products, and the 
organizational plan are all involved. 
Throughout the system, however, there 
prevails the basic method of control by 
means of statistical analysis, machine 
charts, and correlated inspection proct- 
dures. It is axiomatic that quality must 
be built into the product as it cannot be 
introduced through inspection. 

All operations must be analyzed and 
a reasonable control established at a 
satisfactory level before the product or 
operation can be adapted to ordinary 
control-chart management. Each type 
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of defect for which inspection is neces- 
gary must be classified to determine if 
ir ig critical, major, or minor, depending 
upon the seriousness of that type of 
defect in arms or ammunition of the 
design under manufacture. The proce- 
dure involves inspection and acceptance 
or rejection of ammunition in sublots 
each containing a chosen number of 
rounds. 

For example, sublots of approximately 
17,000 rounds for caliber .30 and 5,000 
rounds for caliber .50 were submitted 
rather than entire lots of 200,000 rounds 
or more. Acceptability of each sublot 
was ordinarily determined from inspec- 
tion of a sample (or sometimes two 
samples under the double sampling sys- 
tem) selected to be representative of the 
sublot. 

The number of rounds in each sam- 
ple was predetermined by taking into 
consideration (1) the desired quality 
level and accuracy and (2) the number 
in the sublot which the sample repre- 
sents and was ascertained from sam- 
pling inspection tables which formed a 
part of the procedure. 

In order to use these inspection tables 
properly, it was necessary to know the 
“average outgoing quality limit,” known 
as A.O.Q.L., required either to meet 
Government inspection limits or to en- 
sure economical operations at the suc- 

ceeding manufacturing steps. It was also 
necessary to know the “process aver- 
age,” or the average per cent defective 
going into the inspection station. The 
per cent defective used for setting up 
the sampling schedule was the per cent 
of work failing to meet so-called work 
gages which were smaller than the in- 
spection gages or the specified dimen- 
sional limits. 

The process average was determined 
by computing the average per cent de- 





“Production personnel must per- 
form their tasks adequately if 
products with built-in quality 
are to flow freely without the 
necessity of screening large num- 
bers of components by one hun- 
dred per cent inspection to re- 
move those which are defective.” 





fective going into the inspection station 
from the preceding forty days’ opera- 
tions. It was important, of course, to 
be sure that a controlled operation had 
been maintained for this time and that 
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an essentially homogeneous output was 
being considered. 


THE system of quality control utilized 
at the Bridgeport plant was relatively 
simple to install because available ma- 
terials, equipment, and methods utilized 
in the production of commercial types 
of ammunition were readily adartable 
to the military production lines. The 
Bridgeport plant handled the cartridge 
components and loaded rounds in small 
tote boxes which held approximately 
goo rounds of caliber .30 or 225 rounds 
of caliber .50 types. 

Since in a controlled operation the 
number of units failing to meet the 
sampling limits is small, it is quite 
feasible to schedule these for 100 per 
cent sorting which rejects all defective 
pieces in the box and returns the re- 
maining good pieces to the outgoing 
stream of work. This type of screen'ag 
was very efficient and operated to main- 
tain a uniform outgoing quality. 

In addition, the prompt correction of 
uncontrolled factors which were im- 
mediately detected by this method re- 
duced the process average to a lower 
controlled value which required detail- 
ing fewer boxes for salvage and per- 
mitted smaller samples. The effective- 
ness of this type of operation was dem- 
onstrated by the fact that frequently 
many months would pass with no Gov- 
ernment rejections of sublots of ammu- 
nition. With such small containers we 
were able to set up roller conveyors for 
moving the tote boxes past the sampling 
and gaging stations established at all 
critical points of manufacture. 

It is well known that no manufac- 
turing process, however well controlled, 
produces identical products. Variations 
in components from a machine are due 
to chance or to controllable causes. The 
factors causing variation from piece to 
piece are of two kinds, the random or 
unidentifiable causes and the sporadic 
or identifiable causes. 

Any operation in which identifiable 
causes of variation operate to any sig- 
nificant degree is uncontrolled and un- 
predictable. In such a case it is not pos- 
sible to predict in advance with any 
degree of assurance what the quality 
performance will be. Furthermore, the 
work will be inhomogeneous so that a 
random sample will not necessarily re- 
veal the quality of the lot. In the pe- 
riods between inspections there will be 
no way of estimating the quality of 
work being turned out. 


With the elimination of the identifi- 
able causes of variation, the operation 
comes into control. The level of quality 
resulting will be determined by the ran- 
dom operation of the host of unidentifi- 
able variables. This level will be at a 
more favorable value than in the above 
case. 

In addition, it will have the very 
great advantage that it will be essen- 
tially constant with small fluctuations 
only, determined by the random oper- 
ation of the many factors of variation. 
Since each of these factors individually 
contributes an insignificant amount to 
the total variability, it is not efficient to 
find and correct them. 

The net result is that the operation 
finds an average level, and it is possi- 
ble to predict at this point the expected 
quality for a considerable period ahead, 
Thus the inspections can be spaced apart 
more safely, and there is greater assur- 
ance that the work 
between samplings is 
homogeneous with 
the samples. It is this 
factor of predictabili- 
ty that is of the great- 
est benefit from the 
operation of a system- 
atic quality control. 

Where less frequent checking of ma- 
chine product was necessary, control 
charts were found useful. They pro- 
vided a definite operational procedure 
for following quality trends where ma- 
chine variations were so much less than 
specification tolerances that more fre- 
quent inspections were not necessary, 
and assignable causes of variation could 
be detected soon enough to ma:ntain 
the desired quality level. 

Supervisory forces thus could tell at 
a glance how each machine was per- 
forming. Also, the visual picture which 
charts provide often stimulated compe- 
tition among the operators for improve- 
ment of the product from their ma- 
chines. Through the use of machine 
charts we could soon determine which 
pieces of equipment needed to be shut 
down for overhaul because, inherently, 
they could not be operated within the 
specified tolerances. 

By such control methods it was possi- 
ble to establish priorities of work under 
maintenance programs and _predeter- 
mine the quality from any machine be- 
fore its product was released to mix with 
other components flowing throughout 
processing. Of equal importance, it pro- 
vided a guide to the causes of variations 
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in the components from various ma- 
chines so that changes in tools or di- 
mensioning of components could be 
made through the intermediate stages 
of manufacture to yield products of 
greater uniformity. 

Sometimes changes in materials, speeds 
of machine, types of equipment, or even 
personnel were necessary to remove 
some of the variations uncovered. Pro- 
duction personnel must perform their 
tasks adequately if products with built- 
in quality are to flow freely without the 
necessity of constant holdups for screen- 
ing large numbers of components by 
one hundred per cent inspection to re- 
move those which are defective in any 
feature or dimension. 

The application of the foregoing sys- 
tem in full or modified form to each of 
the critical points in component manu- 
facture and the assembly of completed 
rounds enabled Remington plants to 
maintain a high level of quality. An 
unprecedented high percentage of the 
loaded rounds inspected by special gag- 
ing and weighing machines passed in- 
spection as being fully within the Gov- 
ernment limits for visual and dimen- 
sional characteristics. As a rule the only 
cartridges thrown out by the completed 
cartridge-gaging machines were those 
of a borderline nature, and the majority 
of these were found by careful individ- 
ual examinations to be in accordance 
with the final dimensions shown on the 
cartridge drawing. 


THIS same method of statistical sam- 
pling was expanded to a check of sub- 
lots of cartridges which had passed the 
gaging and weighing machines, so that 
immediate steps could be taken to ad- 
just any one of these machines when 
checking showed that a machine was 
out of adjustment at any point. 

Here it is important to state that the 
small tote boxes previously mentioned 
as being utilized by the Remington 
Bridgeport plant lent themselves to the 
selection of an excellent cross-sectional 
sample of the sublot. Due to the greater 
productive capacities of the Govern- 
ment-owned contractor-operated plants, 
cartridges were submitted for accept- 
ance in trucks or buggies holding 
12,000 to 15,000 rounds of caliber .30 
ammunition, or "’pproximately 3,000 
rounds of caliber .50 types. 

A glance at the accompanying illus- 
tration readily indicates the procedure 
by which it was possible to establish a 
main-line conveyor system into the Goy- 
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Main-line conveyor system in ammunition inspection. 


ernment inspection room and feed this 
main line from each of a battery of 
forty-two caliber .30 gaging machines 
employed in gaging and weighing si- 
multaneously three or four types of 
ammunition. 

The contents of each tote box in each 
sublot was identified by type of car- 
tridge, lot number, gaging machine 
number, and other descriptive data 
required by Government specifications. 
As a consequence, when the sample was 
taken from any one sublot at the visual 
and gaging rechecking station just out- 
side the Government inspection room, 
statistical sampling showed quite accu- 
rately whether the contents of that sub- 
lot was satisfactory to present to the 
Government. 

If the sample failed in any one re- 
spect, that segregated sublot was either 
one hundred per cent reinspected by 
hand gages or regaged after the gaging 
and weighing machines associated with 
such sublots had been 
adjusted at the points 
indicated by the check 
inspection. This setup 
constituted a progressive ; 
inspection on the prod- G-—=aar 
uct in small units of gl 
approximately 17,000 
rounds for caliber .30 and 5,000 rounds 
for caliber .50 ammunition and at the 
same time made it possible to check 
continuously the performance of all 
gaging and weighing machines. 

The ammunition was presented to the 
Government in a specified quantity des- 
ignated as a lot which was also broken 
down into sublots for sampling and ac- 
ceptance purposes. Normally, and un- 
less otherwise specified, the number of 
cartridges in a lot was determined by 





the quantity of cartridges produced jn 
one day. 


BBEFORE the Government stipulated 
that ammunition would be accepted on 
a statistical sampling basis, the specifica. 
tion for aircraft ammunition read jn 
part as follows: 

“No lot of ammunition will be offered 
the Government inspector for accept. 
ance as ‘aircraft’ unless, prior to such 
offering, each cartridge in the lot shall 
have been visually inspected, weighed, 
and gaged by the contractor for the de- 
fects mentioned in the detail specifica- 
tion. The gages used by the contractor 
for this preliminary inspection on his 
part shall be within the limits of the 
gages listed in the detail specification. 

“The number of defects discovered by 
inspection, gaging, and weighing of the 
sample representing any lot shall not ex- 
ceed the percentages, based on the num. 
ber of cartridges in the sample, shown 
in the detail specification for the grade 
ordered.” 

Close control of product in process 
combined with constant check of gag- 
ing machines and final visual inspection 
enabled the plant to meet the above re- 
quirements with continuous flow of tote 
boxes except when machine adjustments 
were necessary as indicated by check 
inspections. 

As a result, when the Army Ord- 
nance Department, after a trial of sev- 
eral months, changed the specifications 
about October 1, 1943, to provide for 
the acceptance of ammunition lots on 
a statistical sampling basis, it was neces 
sary to change Remington control pro- 
cedures only in very minor details to 
maintain a quality level* which more 
than met the Government requirements. 
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MAY-JUNE. 1946 


Month by Month 


General Crowell Leaves Association Presidency.—Brig. Gen. 
Benedict Crowell, president of the Army Ordnance Associa- 
tion since 1919, has resigned that office, and Col. William W. 
Coleman, first vice-president, has succeeded to the presidency 
for the unexpired term ending December 31, 1946. General 
Crowell’s resignation was presented at the annual meeting 
of the Association’s board of directors held at Aberdeen Prov- 
ing Ground, April 4, 1946. 

The resignation was presented because of the increasing 
demands which are being made upon his time by other 
activities and in order that the services of others well quali- 
fied to serve the Association in this capacity may be utilized 
to the fullest degree. In appreciation of General Crowell’s 
outstanding service to the Association, the highest honor of 
the Association, the Williams Gold Medal, has been awarded 
to him. The presentation will be made at fitting ceremonies 
to be held in Cleveland. 

General Crowell’s service to the national defense of the 
United States has been surpassed by few other citizens. In 
World War I he served as the Assistant Secretary of War and 
Director of Munitions. In World War II he served as special 
consultant to the Secretary of War. When the Army Ord- 
nance Association was established in 1919 he became its first 
president, serving with vigor, loyalty, and prudence through 
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twenty-seven years under trying and, at times, discouraging 
conditions, 

From 1920 to 1940 the American people were infected with 
a degree of vicious pacifism seldom surpassed in the annals 
of our civilization. Despite the general lethargy and in the 
face of downright neglect of our national security, General 
Crowell led a small band of his fellow citizens, constantly 
demanding that industrial preparedness be given the peace- 
time consideration its wartime importance demands. Never 
was a philosophy vindicated so completely as was his. For 
that reason his relinquishing of the presidency of the Asso- 
ciation at this time signalizes a mission accomplished which 
stands in importance with the great military, naval, and air 
campaigns of World War II. 

The Army Ordnance Association acclaims General Crowell 
for his services, and all real Americans will join in the tribute. 
Here is a man who stood by his guns and raised his voice 
as one crying in the wilderness. Had this country listened in 
time of peace, the cost in lives and money in time of war 
would have been far less. 

To Colonel Coleman who succeeds to the presidency, all 
members will proffer their cordial good wishes and codpera- 
tion. He, too, is a man of firm conviction who has served as 
General Crowell’s coworker through all the years. He had 
the additional satisfaction in World War II of seeing his 
philosophy translated into fact befere his very eyes. Having 
urged industrial preparedness consistently from 1919 on, it 
was a blessing to the United States that his own company— 
Bucyrus-Erie, of South Milwaukee, Wis.—was called upon 
to design and build in quantity one of our most powerful 
artillery pieces. 

The retirement of General Crowell in itself is a distinct 
loss to the forces of industrial preparedness in our country. 
It would be a far heavier burden however were his successor 
not a highly qualified and capable leader of the Ordnance 
cohorts. 


. 


V-2 Rocket Tests—Maj. Gen. G. M. Barnes, chief of the 
Research and Development Service of the Ordnance Depart- 
ment, under whose direction the first German V-2 rockets 
will be fired about May 8th at White Sands, New Mexico, 
has announced that an advisory board consisting of Army, 
Navy, and aéronautics officials has been appointed to super- 
vise the V-2 firing program. 

Members appointed to the advisory committee are Comdr. 
T. J. Killian and Comdr. O. N. Spain, Navy Department; 
Col. M. F. Cooper, Army Air Forces; J. W. Crowley, Na- 
tional Advisory Committee for Aéronautics; Col. Hobart 
Hewitt, Army Ground Forces; and Maj. J. E. Keeley, Signal 
Corps. General Barnes is chairman of the advisory committee. 

Twenty-five rockets are being assembled by General Elec- 
tric Company engineers from bits and parts salvaged from 
the battlefields and an underground assembly plant in 
Europe. Ordnance technical intelligence teams scoured the 
European Theater for complete serviceable V-2 assemblies 
without success. The firings will continue at White Sands 
at a rate of about one a week until the twenty-five rockets 
are expended. 

Col. H. N. Toftoy, Ordnance rocket development chief, 
describes the spectacular German V-2’s as huge 46-foot mis- 
siles 65 inches in diameter, weighing 28,000 pounds each. 
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The over-all span of each pair of fins is nearly twelve feet. 
War-head attachments weighing 2,200 pounds, which nor- 
mally carry the rocket’s potent explosive charges, are being 
fitted up with instruments to study the physics of the upper 
atmosphere. Some of the leading industrial and educational 
laboratories in the country have been allotted certain num- 
bers of war heads to house their own special scientific equip- 
ment. 

The motivating power which sends the rocket zooming 
into space is derived from the alcohol and liquid oxygen fuel 
mixture which takes up about sixty per cent of the total 
weight of the rocket. A pyrotechnic pinwheel, fired by elec- 
tric sparks, whirls shooting streams of fire into the rocket 
which ignites the fuel being injected into the combustion 
chamber and sends the 14-ton projectile into the air. It 
ascends vertically almost 4,000 feet before bending gradually 
to an angle of 45 degrees. It continues upward at this angle 
for about a minute until it reaches an altitude of 28 miles 
at a distance of 30 miles from the firing point and attains a 
maximum speed of 3,500 miles an hour. 

The Ballistics Research Laboratory of Aberdeen Proving 
Ground, Md., has been assigned the responsibility of making 
measurements of the rocket trajectories. Measurements in- 
clude position, velocity, and acceleration as a function of 
time, aspect, point of impact, and time of flight. The labora- 
tory will also provide time signals on both wire and radio 
communication channels for use by other observers in co- 
ordinating their measurements with those of the trajectory. 
They will use radar, radio, photography, and visual equip- 
ment to obtain these measurements. The radar instrument 
will contain an automatic range gate. The accuracy of the 
data recorded in this way will enable the missile to be located 
well within a 100-yard sphere. 


. 


Activation of the Organized Reserve.—A third step in the 
organization of the postwar Army of the Un‘ted States will 
be taken this summer when activation of units of the Organ- 
ized Reserve Corps will begin. The Organized Reserve Corps 
will continue to provide the units and personnel required to 
supplement the Regular Army and the National Guard in 
the event of an emergency. 

Present War Department plans contemplate that units of 
the Organized Reserve Corps will be organized under three 
classifications: (1) War-strength units with a full comple- 
ment of officers and enlisted men supplied with all essential 
equipment required for training and initial mobilization; 
(2) Units with a full complement of officers and a cadre of 
key enlisted personnel and essential training equipment; 
(3) Units with an assigned complement of officers only. 

Initial activation will normally be in the third classification 
with progressive development through the second into the 
first classification. The final program calls for a large number 
of units under each of the above categories. 

The units fully organized as in the first classification will 
form that portion of the Army of the United States designed 
to provide a balanced force when considered in conjunction 
with the Regular Army and the National Guard. These will 
be formed largely as “affiliated” units. Such units will be 
sponsored by business enterprises and organizations and by 
those civic organizations whose normal activities are closely 
allied with a military requirement. Examples of the type of 
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units in this group are Ordnance motor vehicle assembly com 
panies, heavy and medium maintenance companies, tire . 
pair companies, signal operations and construction battalions 
Quartermaster depot and sales companies, hospital units an 
Engineer service and construction units. 

Although the exact number and types of units cannot be 
tabulated until the postwar program has been finalized and 
approved, Ground Forces units will include air-borne, arm. 
ored, and infantry divisions and supporting units, Reserve 
units of the Air Forces will also be of ali types, both combg 
and service. 

Standards of training will vary, depending on the classif. 
cation of the unit. The war-strength units in the first classif. 
cation will be trained and equipped to take the field and 
function successfully in their assigned mission in the event 
of an emergency. Each of these units will have both active. 
duty training and inactive home training each year, The 
units of the second and third categories will be given similar 
training to the extent required by their mobilization priorities, 

Initial activation of units this summer will be accomplished 
in the following manner: in each of the recently established 
Reserve military areas the records of available Reserve per. 
sonnel, both officers and enlisted men, will be reviewed, fol. 
lowing which assignment of officers and enlisted personnd 
to individual units will be made and the units activated, 

The Commanding Generals of the Service Commands 
within the United States will be responsible for the admin. 
istration of all personnel of the Army within their respec. 
tive areas. 

In‘addition to personnel who will be assigned to organized 
Reserve units, there will be a requirement for a large number 
of officers and enlisted men as a reservoir which will consti- 
tute the strength needed for expansion of the Army of the 
United States in the event of mobilization and as replace- 
ments for all components. Such personnel will be given train- 
ing as individuals or in some cases will be trained as com. 
posite units, 
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The National War College-—The Army and Navy Staff Col- 
lege has been redesignated as the National War College. It 
will be the highest educational institution of the armed forces 
and the State Department. The staff of the new college, which 
will be comprised chiefly of officers of the armed forces and 
the State Department, will include a limited number of civil- 
ian professors on loan from American universities. 

The course of instruction also will be broadened to cover 
a wider range of civilian subjects pertinent to national plan- 
ning and national defense, including a study of foreign 
policy, international law, and international relations. To this 
end a board of consultants, consisting of Dr. James P. Baxter, 
III, president of Williams College; Dr. Calvin B. Hoover, 
dean of the graduate school of Duke University; Dr. William 
L. Langer of Harvard; Prof. Arnold Wolfers of Yale Uni- 
versity; and Dr. W. L. Wright of Princeton conferred re- 
cently in Washington with Vice Adm. Harry W. Hill, com- 
mandant of the college; Donald Russell, Assistant Secretary 
of State; and the two deputies, Maj. Gen. Alfred M. Gruen 
ther and Brig. Gen. T. H. Landon, to assist in drawing up 
the curriculum for the first class which will start on Sep 
tember 3, 1946, in the building formerly occupied by the 
Army War College at Washington. 
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To Keep America Strong 
An Editorial 


EE is the platform of the Army Ordnance Association. This program 

was adopted at the annual meeting of the officers and directors of the 
Association, Aberdeen Proving Ground, Md., April 4, 1946. It is a call to all 
American citizens to watch the ramparts and to look to our national defense. 


Be it resolved That, in view of the rapid and far-reaching advances in scien- 
tific and technical knowledge and their growing applicability to arms and to 
industry, the Army Ordnance Association adopt the following as a program 
for the year 1946: To use all lawful means to ensure that the United States, its 
Government, industry, and people 


1. Strengthen in every way the close relationship among science, industry, 
and Ordnance as indispensable factors of our national security and, to this end, 
foster close codperation on the part of the Army, Navy, and Air Forces with 
scientific and educational institutions. 


2. Maintain a continuing national program of ordnance research and de- 
velopment, utilizing all facilities—governmental and private—for this purpose. 


3. Inaugurate an annual ordnance replacement program to assure latest 
types of equipment for all our armed forces—ground, sea, and air. 


4. Strengthen and increase in time of peace the thirteen decentralized Ord- 
nance districts. 


5. Accumulate and maintain adequate reserves of strategic raw materials 
to safeguard our national security. 


6. Preserve and strengthen our arsenals and Ordnance depots to enable 
them, in codperation with science and industry, to keep alive the knowledge 
of ordnance production and maintenance in time of peace. 


7. Train annually military and civilian personnel of the technical branches 
of the military, naval, and air forces in current industrial practices and, simi- 
larly, train key scientific and industrial personnel in the technique of ordnance 
design, production, and supply. 


8. Establish and maintain Ordnance R.O.T.C. units at qualified educational 
institutions of our country and substantially increase the number of these units. 


And be it further resolved That the Army Ordnance Association also 


9. Emphasize to all our people the vital importance of planning, not only 
for the mobilization of all our national resources but also for their effective 
utilization wherever needed to keep war out of America. 


10. Foster public interest in scientific, industrial, and military preparedness 
to keep America strong ashore, afloat, and aloft. 











THE ORDNANCEMEN’S PROFESSIONAL SERVICE 
of the 
ARMY ORDNANCE ASSOCIATION 


The Army Ordnance Association’s Professional Service is helping industry to 
secure the services of qualified personnel. It is helping hundreds of former Ord- 
nancemen to secure better jobs than they had before the war. 


Weare a busy clearing house for employment information of all kinds. Personnel 
managers of large industrial concerns from coast to coast write us of their needs, 
We immediately contact qualified Ordnancemen and inform them of desirable 
employment opportunities. Every day we are receiving letters of appreciation 
from Ordnancemen who have found a profitable place for themselves in our 


postwar economy. 


One such letter said: 
“Thank you very much as you helped me to locate my present posi- 
tion as service manager in an automotive company. I like my position. 


Thanks again for your splendid and most welcome help.” 


And another recent letter said: 
“I would like to thank your organization for the interest and help 
you have given me. With it I have obtained a job as apprentice plumber 
with a good chance for advancement. I really appreciate the help and 


have told other ex-GI’s to contact you. They are all ex-Ordnancemen.” 


TO ALL EMPLOYERS: 


Please send us a statement of your personnel needs. We will refer qualified appli- 


cants to you for consideration. 


TO ALL ORDNANCE PERSONNEL, MEN AND WOMEN: 


Send us a statement of your qualifications if you are interested in trying to locate 
a better job than you had before you went into the service. We will refer you 


to prospective employers who need people of your qualifications. 


There is no charge for this employment service to any one, membership in the 
Army Ordnance Association is not necessary, and requests will be acknowledged 


without delay. 


It is important for the welfare of our country that, having helped mobilize 
our Ordnance man power, we now help demobilize it to keep America strong. 


Our employment service will continue as long as one Ordnanceman is unemployed. 


THE ARMY ORDNANCE ASSOCIATION 
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4NNUAL DIRECTORS’ MEETING: Post Presi- 
gents, Other Officials, Confer at Aberdeen 

The annual meeting of the officers and directors of the Army 
Ordnance Association was held at the Aberdeen Proving Ground, 
Md, April 4, 1946. The record of the proceedings follows. 
Col. Frederick H. Payne, vice-president, 
presided. In calling the meeting to order 
Colonel Payne said: 

“This is the twenty-eighth agnual 
meeting of the officers and directors of 
the Army Ordnance Association. I am 
honored to preside at this meeting in 
the absence of General Crowell, our 
president, who at the last moment is 
unavoidably detained in Cleveland. I 
want to welcome all of our members and 
guests and thank the Chief of Ordnance 
od the commanding general of Aberdeen 
Proving Ground for their kindness in 
inviting us to hold our meeting here. 

“For the first time in twenty-eight years this directors’ meet- 
ing is open to many of our other officials who have come from 
all parts of the country. We have here many of the presidents 
of our local Posts, many of the chairmen and committee mem- 
bers of our national Divisions, and some of the chairmen and 
members of our standing committees. We have invited you all 
because we want you to participate in our discussions and 
deliberations, which will help chart Ordnance progress in the 
United States for another quarter of a century.” 
Colonel Payne then introduced the following: 
Samuel McRoberts, a charter member of the board of directors; 
Col. James L. Walsh, a founder of the Association, first editor 
of ARMY ORDNANCE, present editor of Logistics, a member of 
the executive committee, and a director of the Association; 
Brig. Gen. John Ross Delafield, Association counsel; Col. 
Henry Parsons Erwin, Association treasurer; Col. Herbert W. 
Alden, a national director representing the Michigan Post; 
Col. Herbert A. Gidney, a national director representing the 
Pittsburgh Post; K. T. Keller, a national director representing 
the Michigan Post; Harvey C. Knowles, 
a national director representing the Cin- 
cinnati Post; B, T. McNeil, represent- 
ing the Texas Post; Col. Emil Norelius, 
a member of the board representing the 
Central-Illinois chapter ; Frank J. Smith, 
a member of the board representing the 
Empire Post. 

Colonel Payne then called upon Colo- 
nel Erwin for the financial report for 
the past year. Colonel Erwin reported 
as follows: 

“Inasmuch as all 
board of directors have been furnished 
copies of the annual audit of the As- 
sociation’s finances for the year 1945, I propose to report only 


Brig. Gen. Benedict 
Crowell 


Brig, Gen. 


members of the 


Col. W. W. Coleman 


the high lights of our financial operations for the 1 ast year. 
“First I would like to pay tribute to Brig. Gen. Charles 
Elliot Warren who served as treasurer throughout the year 
until his untimely death on Christmas Day 1945, While I served 
a assistant treasurer during that period, I am submitting this 
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report actually on behalf of an old friend whose absence here 
today is keenly felt by all of us. General Warren had been 
treasurer of the Association for twenty-six years, and its strong 
financial condition is due in large part to his capable and 
kindly interest. 

“I wish to report that, in accordance with a custom in effect 
during the past twenty years, the financial records of the Army 
Ordnance Association were audited by Ernst & Ernst, certified 
public accountants. Their report was completed as of December 
31, 1945, and the figures here presented are taken from that 
report.” (The balance sheet as of December 31, 1945, is shown 
on p. 344.) 

The treasurer’s report was accepted with thanks and ordered 
to be spread upon the Association’s records. 

General Delafield, counsel, then presented a brief report on 
the affairs of the Army Ordnance Association, particularly from 
the standpoint of aims and organization, His report was ac- 
cepted with thanks. 

The next business before the meeting was the report of the 
executive vice-president and secretary. He reported as follows: 

“The year 1945 was the most memorable in the long history 
of the Army Ordnance Association. In activities, publications, 
membership enrollment, financial income, and leadership, the 
Association attained objectives quite beyond the anticipations 
of its most loyal friends. It is the purpose of this report to 
recount briefly the progress during the year under the follow- 
ing topics : 

“Policies ——The general policies under which the Army Ord- 
nance Association operates are set forth in the objectives in the 
present constitution, These have been implemented from time 
to time. The executive committee, at several of its meetings dur- 
ing the year, approved supplemental objectives which have been 
published in our monthly Bulletin, in Army OrpNANCE, and 
wholly or in part have been the subject of many addresses and 
discussions before our local groups. 

“Membership—During the year there was a gross gain in 
membership of 21,195, a loss of 5,819 due to resignation, death, 
and severance for nonpayment of dues, leaving a net gain for 
the year of 15,376, Membership in good standing December 
31, 1945, was 46,267. 

“Meetings.—The twenty-seventh an- 
nual meeting of the Association, in 
combination with the Small Arms and 
Small Arms Ammunition Division, was 
held at the Waldorf-Astoria Hotel, New 
York City, on January 4, 1945, with 
more than 1,300 members and guests in 
attendance, A number of outstanding 
speakers addressed this meeting. The 
papers presented were of such historic 
value that they were reprinted as a 
special Army Ordnance Report. 

“Throughout the year several meet- 
ings of outstanding significance were 
held by our local chapters. These included organization meet- 
ings of the Northwest Post at Minneapolis, a series of meetings 
of the San Francisco, Los Angeles, and Puget Sound Posts, fall 
and winter meetings of the Nebraska and Birmingham Posts, 
and annual meetings of the Texas and Yankee Posts. Excep- 
tionally large meetings were held by the posts at Cleveland, 
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Assets 


Current Assets 
Cash: 
On deposit— 
working fund $ 74,512.24 
Office cash fund 50.00 
————- $ 74,562.24 


528.50 
$ 75,090.74 


Accounts receivable: 
Advertisers’ accounts....... 


Investments and Other Assets 
Marketable securities—at cost 
(Market value $364,673.79). $358,028.01 
Postage and copyright funds. . 1,724.77 
359,752.78 
Assets of Ordnance Endowment Fund 
Cash in hands of Trustee for 
rer $ 32 
United States Government 
securities—at cost......... 555,857.24 
———_ 555,857.56 
Furniture and Fixtures 


Nominal value.............. 1.00 
ics hiccca tan atari ae $990,702.08 
Liabilities 
Current Liabilities 
Employees withholding tax... $ 724.50 
Local Post refunds payable. . . 2,858.75 
————. $ 3,583.25 


Unearned Income 
Prepaid membership dues— 
OS ae eee $181,600.00 
Prepaid subscriptions—estimated 3,600.00 





185,200.00 
Ordnance Endowment Fund..... 555,857.56 
Reserves 
Spruance Endowment Fund... $ 822.50 
Herbert W. Alden Endowment 
aE PIS 5,000.00 
Publications’ reserve......... 18,072.75 
Life memberships............ 53,200.00 
————_ 77,095.25 
Operating Reserve 
Balance, January 1, 1945..... $166,223.30 
Net increase for year ended 
December 31, 1945......... 2,742.72 168,966.02 
eee 


$990 .707.08 











Balance sheet of the A.O.A. as of December 31, 1945. 


Philadelphia, Cincinnati, Pittsburgh, and Aberdeen Proving 


Ground. 


“Posts—During the year, six new Posts were formed: 
Northwest (Minneapolis), March 15th; Midwest (Kansas City), 
May 16th; Quad Cities-lowa (Rock Island), May 28th; Central 
Illinois (Peoria), May 29th; Lone Star (Dallas), June 12th; 
Red River (Texarkana), July 12th. Each Post was inaugurated 
with fitting ceremonies, all of which were fully described in the 
pages of Army OrDNANCE magazine, At year’s end there were 
thirty-two Posts, of which three student Posts at Lehigh, 
Massachusetts Institute of Technology, and University of 
Michigan, were inactive. It is planned to reéstablish these col- 
lege Posts as soon as college curricula and student enrollments 


are stabilized, 


“National Divisions—Five national Divisions have been 
formed. These are: Artillery Ammunition under the chairman- 
ship of Harvey C. Knowles, Cincinnati, Ohio; Fire Control 
under the chairmanship of Stanley C. Hope, Springfield, Mass. ; 
Small Arms and Small Arms Ammunition under the chairman- 
ship of C. K. Davis, Bridgeport, Conn.; Artillery under the 
chairmanship of J. E. Trainer, Akron, Ohio; and Gage Division 
under the chairmanship of Charles M. Pond, West Hartford, 
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Conn, Several other Divisions are under consideration 
expectation that there will eventually be twelve to fift 
national groups. 

“As outlined in the proposed new constitution of the Assoc; 
tion, the scope and function of Activities Divisions shall 
devoted primarily ‘to the advancement 
of knowledge, engineering practices, and 
production techniques relating to par- 
ticular fields of ordnance.’ Already sev- 
eral of the divisions now in existence 
have undertaken a compilation of a 
roster of personnel engaged in special- 
ized ordnance engineering and produc- 
tion activities during World War II. 
Their ultimate function will aim to 
study, adv‘se, and recommend policies, 
practices, and procedures on a national 
basis in their respective fields. 

“Executive Committee—During the 
year the policies and operations of the 
Army Ordnance Association were under the direction of the 
executive committee which held two meetings. Copies of the 
minutes of these meetings have been forwarded regularly to al 
directors for their information and guidance. 

“The executive committee, consisting of the president, the 
two vice-presidents, one director, the counsel, treasurer, and 
executive vice-president and secretary, has the function of con- 
sidering and approving or disapproving all matters of policy 
concerning the Army Ordnance Association in the interim be 
tween meetings of the board of directors. I wish to express 
special thanks to these gentlemen for their complete codperation 
which is largely responsible for the results ach‘eved. 

“Publications —Throughout the year the publications of the 
Association attained their highest circulation and, judged by ex. 
pressions of opinion, their highest reader interest. They were: 
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Col. H. P. Erwin 


“Army OrpNANCE.—Publication was continued with special 
emphasis upon improvement in presentation, illustration, and 
general reader interest. In 1945 a total of 278,000 copies were 
printed. 

“Army Ordnance Bulletin—This newsletter has become one 
of the most timely and popular of our publications, It is pub- 
lished monthly and is a medium of current armament information 
concerning the national defense of the United States. A total of 
575,350 copies were printed in 1945. 

“Army Ordnance Reports, a series of studies on military- 
industrial topics, were published until May 1945 and thereaiter 
combined with Logistics. 

“Logistics, a quarterly forum dedicated to the effective utiliza- 
tion of our national resources for peace and security, was estab- 
lished October 1945. 

“Firepower, a bimonthly review of Ordnance field operations 
was published primarily for noncommissioned officers and enlisted 
men of the Ordnance Department. Having accomplished its mis- 
sion, it was combined with Army OrpNANCE July 1, 1945. A 
total of 430,000 copies were printed. 


“Ordnancemen’s Professional Service-—This service, estab- 
lished during 1945, continues to assist Ordnance personnel— 
military and civilian—in obtaining employment. The principal 
characteristic of the service is that it lacks the formalities 
questionnaires and records—usually associated with an employ- 
ment service. Four hundred and sixty-two applicants have made 
use of the service, all of whom, with the exception of sixty, have 
been referred to possible employment with a goodly percentage 
of placements. It is proposed to continue this service. 

“Aims and Organization—The Committee on Aims and Or- 
ganization, under the chairmanship of Col, H. A. Gidney, Pitts- 
burgh, performed one of the most significant services to the 
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its entire existence. The report of that com- 
ession of thanks to the chairman and all his 
is published in full in the March-April 1946 
Army ORDNANCE. The committee also submitted pro- 
d by-laws of the Association in conformity 


th the report. The proposed constitution and by-laws are now 
wi 


under conside 
whic 


polls 
constitu 


ration by the entire membership. of the Association 
h has been asked to express its approval or disapproval. 
Ballots for this purpose were published in ARMy ORDNANCE; 
will close May 1, 1946. It is anticipated that the new 
tion and by-laws will go into effect January 1, 1947. 


The procedures outlined in the constitution and by-laws for the 
election of officers can become operative after May 1, 1946. 
“The codperation of the Ordnance Department in all activities 
of the Association during the past year has been unsurpassed 
in the entire history of the Association. The Chief of Ordnance 


personall y, 


his assistants, members of his staff, the commanding 


aficers of Ordnance establishments, and the rank and file of the 
Ordnance organization—military and civilian—have reflected the 
high esprit for which the Department is noted, 

“The secretary wishes to thank all officers and directors for 
their patient and kindly counsel so freely given. It is the price- 
iess element in conducting the activities of so large an organiza- 
tion and is the principal factor in its success.” 

The secretary's report was accepted with thanks and spread 
upon the Association’s records. 

The chairman then called for reports of special committees : 
“The outstanding performance of the past year,” he said, “has 
heen the work of the Gidney Committee on Aims and Organiza- 
tion, I call upon Colonel Gidney for a brief report on the work 
of his committee.” (Colonel Gidney made a brief report and 
was thanked again for the work of his committee.) 

The executive vice-president then reported briefly on the 
activities of standing committees during the past year. 

The chairman then resumed: “This completes the agenda 
under the heading of old business. So far as I know, there is 
no unfinished business. We now turn to new business. First on 
the schedule is a declaration of program for the Association 
for the year 1946. It has seemed to some of us that the program 
promulgated for the year 1945 is still of prime concern, and | 
therefore suggest that we reaffirm, as the immediate program of 
the Association in conformity with our constitution, the 10-point 
program adopted by the board of directors at their meeting iri 
1945. I will ask General Delafield to restate that program and 
present it in the form of a resolution for adoption by the board 
for 1946. (The resolution is published in full on page 341.) 
The chairman then said: “This brings us to the period of 
our program that we would like to allot to a general discussion 
f the functions and activities of our local Posts and of our 
national Divisions. Since our executive vice-president and secre- 





H.C. Knowles 


tary is much more familiar with the 
status of these matters than any of the 
rest of us, I think it would help the 
expeditious conduct of this meeting if | 
were to ask him to bring us up to date 
on the progress and also to call upon 
these of you who are most active in 
these fields to contribute to the dis- 
cussion.” 

The following gentlemen representing 
the Divisions specified participated in the 
discussion : 

Fire Control Industry Division: 
Stanley C. Hope, Gilbert & Barker 
Manufacturing Company, West Spring- 


field, Mass., Chairman; Col. Gordon B. Welch, Frankford 
Arsenal, Philadelphia, Pa. 

Artillery Ammunition Division: Harvey C. Knowles, Procter 
& Gamble Company, Cincinnati, Ohio, Chairman; Brig. Gen. 
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Rosswell Hardy and Col. Otto Jank, Office, Chief of Ordnance. 

Small Arms and Small Arms Ammunition Division: F. F. 
Hickey, Savage Arms Corporation, Utica, N. Y.; Col. W. L. 
Clay, Remington Arms Company, Bridgeport, Conn.; Brig. Gen. 
James Kirk, Office, Chief of Ordnance. 

Artillery Industry Division: J. E. Trainer, Firestone Tire & 
Rubber Company, Akron, Ohio, Chairman; Col. T. A. Weyher, 
Office, Chief of Ordnance; S. E, Skinner, GMC 

Gage Industry Division: Louis Polk, Sheffield Corpora- 
tion, Dayton, Ohio; Col. Harry Hambleton, Office, Chief of 
Ordnance. 

The following summary of the discussions was then unani 
mously approved : 

“1. That national Activities Divisions of the Army Ordnance 
Association, as approved by the board of directors at their meet- 
ing on February 14, 1945, shall continue their energetic programs 
for the performance of their respective missions ; 

“2. That additional national Activities Divisions be organized 
as recommended in the report of the Committee on Aims and 
Organization as approved by the board of directors at their 
special meeting held on November 24, 1945; 

“3. That national Activities Divisions stand ready to establish 
close liaison with the Ordnance Department, United States Army, 
to the end that American science, engineering, and industry on 
the one hand, and the Army Ordnance Department on the other 
hand, shall contribute to the solution of industrial-preparedness 
problems the knowledge and experience which each element of 
our industrial and military potential can best devote to the com- 
mon objective of all our people for national security and peace.” 

The chairman then called upon the presidents or representa- 
tives of local Posts in order that the relationship between national 
Divisions and Posts might be clearly established and the correla- 
tion of the two be so planned as to advance the cause of industrial 
preparedness. Participating in these discussions were: Col. 
Charles K. Allen, president, Aberdeen Proving Ground Post; 
Col. Roy Hickman, representing the Birmingham Post; Frank J 
Smith, president, Empire Post: Col, Frederick H, Payne, presi 
dent, Hartford-Springtield Post; Robert Biggers, representing 
the Michigan Post; R. E. Gillmor, president, New York Post: 
C. Jared Ingersoll, president, Philadelphia Post; Col. H. A 
Gidney, representing the Pittsburgh Post; B. T. McNeil, Texas 
Post; Maj. Gen. G. M. Barnes, president, Washington Post; 
Ward Canaday, representing the Cleveland Post. 

The following summary of the discussions was then unani- 
mously approved: “It is the sense of this meeting that our local 
Posts continue their energetic programs, particularly along the 
lines of bringing to other public-opinion-forming bodies in their 
communities a realization of the importance of scientific and in 
dustrial preparedness and that they encourage the interest, help, 
and active codperation of all their fellow citizens in the solution 
of industrial-preparedness problems as being one of our strongest 
guaranties of national security and peace.” 

There being no further business the meeting was adjourned. 

Following the directors’ meeting the commanding general of 
the proving ground invited those present to witness a series of 
demonstrations of modern Ordnance ecuipment. These included 
visits to the supersonic wind tunnel, museum of captured enemy 
equipment, automotive testing ground, and the ballistics research 
laboratory. 

At a dinner following the directors’ meeting Col. James L. 
Walsh presided as toastmaster. Brief addresses were made by 
Maj. Gen. Everett S. Hughes, Acting Chief of Ordnance; Maj 
Gen. C. T, Harris, Jr., former commanding general of Aberdeen; 
Maj. Gen. G. M. Barnes, chief, Ordnance Research and De- 
velopment Service; Maj. Gen. Henry B. Sayler, chief, Ordnance 
Field Service; Maj. Gen. C. M, Wesson, former Chief of Ord- 
nance; Brig. Gen. A. B. Quinton, Jr., commanding general at 
the proving ground: Mr. Keller, president of Chrysler Cor 
poration; Colonel Gidney, chairman of the Committee on Aims 
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and Organization; Mr. Gillmor, vice-president, Sperry Cor- 
poration, New York, president of New York Post; and Mr. 
Knowles, vice-president, Procter & Gamble Company, and chair- 
man of the Artillery Ammunition Division. 


““*DEEP IN THE HEART OF”: Meetings of the 
Lone Star and Texas Posts 


The month of March was welcomed in the St. Louis Ordnance 
District with a reverse of the phrase “The eyes of Texas are 
upon you.” In this district the saying went “All eyes on Texas.” 
For Texas, which has just celebrated its one hundredth year of 
statehood, left no stone unturned to give Ordnance its well- 
deserved share of publicity in this memorable year. 

March Ist saw the meeting of the Lone Star Post followed 
by a meeting of the Texas Post on March 2nd. At a large 
meeting at the Adolphus Hotel in Dallas and at an equally large 
meeting at the stand-by Dickson Gun 
Plant in Houston, General Barnes, honor 
guest and principal speaker of these 
occasions, gave enlightening illustrated 
talks on present and future plans of the 
Ordnance Department with special em- 
phasis on research and development. 

General Barnes’ talks were partic- 
ularly significant at this time because 
the Ordnance Department is establishing 
gage laboratories at Southern Methodist 
University in Dallas and at Rice Insti- 
tute in Houston. Tours of both estab- 
lishments, arranged by Dr. Umphrey 
Lee, president of Southern Methodist, 





A. J. Armstrong 


and Edgar O. Lovett, president of Rice, were made by General 
Barnes and his party on March Ist and 2nd, respectively, prior 
to the meetings. 

Other honor guests of the evenings included Col. L. .\. Codd, 
who spoke on the policies of the Army Ordnance Association; 
Col. C. H. Morgan, chief of the St. Louis Ordnance District; 
and Col. Merle H. Davis, chief of Rochester Ordnance District 
and former chief of the St. Louis Ordnance District. 

\t these meetings A. J. Armstrong was elected president of 
the Lone Star Post, succeeding Dewey D, Day, and Ross Stewart 
was elected president of the Texas Post, sacceeding W. R. 
England. 


ST. LOUIS: Officials Honored at First Postwar 
Meeting of Chapter 


On March 12th the St. Louis Post of the Association held its 
first postwar meeting at the Hotel Jefferson in St. Louis, Mo. 
This meeting, in addition to the primary purpose of presenting 
to those present the policies and future trends in A.O.A. affairs, 
served three other important purposes. lirst, it gave the St. 
Louis Post officials the honor of pre- 
senting to St. Louis Post members and 
friends Maj. Gen. Henry B. Sayler, 
newly appointed Assistant Chief of Ord- 
nance and principal speaker of the eve- 
ning. General Sayler spoke on the post- 
war aims of the Ordnance Department 
with special reference to research and 
development in industry. 

Secondly, the meeting furnished an ap- 
propriate occasion to honor Col, Harry 
Scullin, a charter member and a past 
president of the St. Louis Post and 
until recently a director of the national Col. Harry Scullin 





\ssociation, with a presentation of the 

Army Ordnance Gold Emblem for outstanding services to the 
\.0.A. Because of illness Colonel Scullin was unable to be pres 
ent. The Gold Emblem was accepted on his behalf by his close 
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friend, Elwood F. Judge, presi lent of the Scullin Stee] Compan 

Thirdly, the meeting also furnished an appropriate ‘Occasion 
for the official presentation of the Legion of Merit award " 
Col. Clyde H. Morgan, chief of the St. Louis Ordnance Distric 
Colonel Morgan received this award for his work as chief of 
the Ordnance aircraft service at Wright Field, Dayton, Oh, 
before coming to St. Louis. The medal was presented to hin 
by Col. J. T. Morris, commanding officer of the Army Air Pens 
Technical Base at Wright Field. 

Col. Edwin B. Meissner, president of the St. Louis Post 
presided over the meeting which, in addition to officers tai 
directors of the St. Louis Post, had in attendance the following 
distinguished guests: Hon. Henry S. Caulfield, director of the 
Department of Public Welfare, city of St. Louis, representing 
Mayor Aloys P. Kaufmann who was unable to attend: George ¢ 
Smith, president of the St. Louis Chamber of Commerce: Dr 
Arthur H, Compton, chancellor of Washington University anj 
a well-known scientist who aided in the development oj the 
atomic bomb; and Col, L. A, Codd, executive vice-president and 
secretary of the Army Ordnance Association. 

During the course of the meeting, officers and directors oj the 
St. Louis Post were elected for the ensuing year. Only one 
change was made as a result of the elections, however, that being 
the selection of Hayward Niedringhaus as a director of the Poy 
to fill the position formerly held by W. Stuart Symington, now 
Assistant Secretary of War for Air. 


NECROLOGY 


Edward T. Longstreth, a director of the Philadelphia Pos. 
died at his home in Oak Lane, Pa., February 11, 1946. For years 
president of Sam H. French & Company, he was an ardent advo. 
cate of peace through preparedness and had assisted the Ordnance 
cause on countless occasions throughout the vears between World 
Wars I and II. 

An associate of the late John C. Jones, who was the founder 
and for many years chief of the Philadelphia Ordnance District 
Mr. Longstreth had served on several committees for the study 
of industrial-mobilization problems in that area and was instrv- 
mental in bringing about a better understanding of preparedness 
among his associates. Some 200 friends attended his funeral serv- 
ices on February 12th, including a number of those who had hee: 
engaged with him in Ordnance activities. 

A descendant of a long line of Quakers, Mr. Longstreth by his 
exemplary life and work, his gentlemanliness and high character 


was ever an inspiration to his Ordnance associates, 


Ni TICE has also been received of the deaths of the following 
members of the Association: O, R. Baird, Muskegon, Mich.; 
J. W. Bell, Tunica, Miss.; J. B. Berryman, Chicago, IIl.; G. A. 
Bowden, Jersey City, N. J.: C. M. Bradford, Stratford, Conn; 
G. L. Burton, Charleston, S. C.; J. C. Dobyne, Ferguson, Mo.; 
\. H. Emery, Stamford, Conn.; J. P. Freund, Wyomissing, Pa.; 
I’, N. Geist, Cleveland Heights, Ohio; L, C. Hammond, San 
Francisco, Calif.; C. T. Harless, Birmingham, Ala.; C. N. 
Hickok, Cleveland, Ohio; T. W. Koerner, Detroit, Mich.; A. B 
Martin, San Francisco, Calif.; J. D. McGann, Chicago, Ill; 
Monroe Miller, Calvert, Tex.; Jeff Minica, Moore, Tex. ; Kenneth 
Morton, San Antonio, Tex.; W. H. Nohr, Merrill, Wis. ; George 
Newton, Baltimore, Md.; S. N. Oakley, Bronson, Mich.; G. C 
Paterson, Detroit, Mich.; H. M. Raden, Detroit, Mich.; H. T. 
Richardson, St. Louis, Mo.; J. T. Rodgers, Louisville, Ky.; A. P. 
Romeiks, Brookfield, Wis.; J. F. Shaffer, Sunbury, Pa.; H. M. 
Swigart, Milwaukee, Wis.; A. W. Thompson, Knoxville, Tenn.; 
E. C. Traner, Rockford, H1.; Stephen Van Rensselaer, Morris- 
town, N. J.; W. G. Vincent, San Francisco, Calif. To their rela- 
tives and friends, ARMY ORDNANCE, on behalf of the Association 


membership, extends condolences 
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THOSE “LETHAL” WOODEN BULLETS 

Throughout the war, newspapers carried stories by well-mean 
ing but misinformed newspaper correspondents concerning the 
“deadly” wooden bullets used in hedgerow tighting in Normandy 
_on all European battle fronts—and even in the South Pacific. 
Machine-gun nests were found to contain belted cartridges having 
wooden bullets, and their killing power was “terrific.” 

It was deemed advisable by the small-arms section of Ordnanc« 
rechnical Intelligence to determine the exact status of this situ 
ation, that facts might be substituted for hearsay 

In the first place, some rifle and machine-gun cartridges do 
have a hollow wooden bullet. They have heen used in the armies 
of Europe and Asia for more than thirty years. Thus they are 
not new, and those who are old enough to remember will recall 
the similar atrocity stories originating from their use in the tirst 
\\ orld War. 

Wooden bullets are found in rifle and machine-gun ammunition 
in the 6.5-mm, Japanese, the 7.7-mm, Japanese, the 7.65-mm. 
Mauser as used by Belgium, Turkey, and others; also in the 
792-mm. Mauser as used by Germany, Czechoslovakia, China, 
and others; the 8-mm. French Lebel and the new 7.5-mm. French 
Model 1929, as well as various other small-arms calibers. Get 
many even used it in 20-mm,. and 37-mm, antiaircraft weapons. 

Since we were interested in small arms and since these seemed 
to be the weapons around which most complaints were centered, 
it was decided to run extensive tests in the field to acquire data 
on killing power. 

In Germany, such a cartridge is called a Platspatronen, “blank 
cartridge.” This German cartridge uses a hollow wooden bullet 
with a round nose and shaped like the obsolete 8-mm. Mauser 
or 220-grain Krag bullets. As used by the Czechs, it is a 
pointed hollow wooden bullet, similar in shape to the U.S. or 
German service bullets. The Czech bullets are usually natural 
color wood; the German bullet is stained maroon-red. Since 
the German cartridge was claimed to be the offenler, tests 
were conducted with this ammunition. 

All these cartridges, even when taken from sealed contain 
ers, bear different headmarkings. It is the German practice to 
use previously fired cases for this ammunition or to utilize 
cases which did not pass inspection in manufacture due to 
minor defects. Reloaded cases are easily identitied. .\round 
the body of the case a short distance from the hcad is a light, 
knurled ring. There is no specified distance for this—it may 
he from one-quarter to one-half inch from the base. If there 
are two rings, it has been reloaded before, and cases are indis 
criminately mixed 

Since plenty of ammunition was available, approximatel) 
300 rounds were fired to produce conclusive evidence of pet 
formance. Weapons used during the test included the Model 
1898 Mauser, the Models 1941 and 1943 semiautomatic rifles, 
the F.G. 42 (paratroopers’ full-automatic rifle) and machine 
guns Models 1934 and 1942. 


THESE hollow wooden bullets are designed to break up 
upon leaving the muzzle. The walls are so thin that as they 
take the rifling they tend to crack into slivers, but hold to- 
gether while in the bore. As they leave the muzzle, the blast 
of gas from the propelling charge works against the walls of 
the cavity, scattering the wooden slivers into the atmosphere 


May-June, 1946 


Che tests showed that when tired from a normal rifle barrel 
the bullets broke up within five feet of the muzzle. Perform 
ance was the same in a normal machine-gun barrel, but thi 
gas pressure was too low to function the mechanism. Accord 
ingly, Germany had designed a smoothbore barrel, tapered to 
about caliber .28 (from the original .315) for one model of 
machine gun and another type with an auxiliary chambet 
and special barrel for another model. Both of these were 
tested. For semiautomatic rifles the Germans had designed a 
special chokebore attachment screwed to the muzzle in place 
of the normal flash hider or muzzle brake (compensator) 

\ll these conversions showed that the bullet would break up 
within nine feet of the muzzle. With a single exception, 4g-inch 
cardboard was not penetrated at twenty feet. This one excep- 
tion in 500 rounds of firing appeared to be a faulty bullet, as 
penetration to a depth of % inch was noted in soft pine. The 
bullet could not be recovered for examination 

It is thus seen that this Platspatronen is not a lethal cat 
tridge. However, at ranges of from three to ten fect severe 
wounds might be inflicted, and it should not be considered a 
plaything. It was intended to be used as a practice cartridge 
to simulate firing and to test the functioning of ammunition 
and the feeding of guns 

In the antiaircraft sizes, a gun could be fired in a settled 
community where falling ball and explosive projectiles might 
inflict casualties on the population. With these blanks the 
weapons could be periodically tested to check functioning so 
that they might always be ready for operation when needed. 

Wooden bullets were not used for combat. A machine-gun 
nest firing such ammunition would be easy prey to the GI who 
remained fifty feet away and tossed in a couple of grenades. 
Capt. Puitie B. Suarpr, Ord. Dept 


EXPENDITURE OF NAVY AMMUNITION 

\pproximately 28,500,000 rounds of ammunition were fired 
in action from the ships and planes of the fleet during the war 
\ total of 332,276 tons of ammunition was expended between 
December 7, 1941, and August 15, 1945 

\mmunition expenditure charts of the Navy Bureau of Ord- 
nance show that the 16-, 14-, and 12-inch main batteries of 
the battleships bombarded enemy shores with 110,000 tons of 
high explosives, In the Marianas campaign, battleships fired 
14,638 tons of 16- and 14-inch shells into Japanese defenses on 
Saipan, Tinian, and Guam. 

\ total of 2,606,222 projectiles were fired from the 5-inch 
guns that are the long-range antiaircraft weapons of battle- 
ships, carriers and cruisers, and the main battery of destroyers 

The fast-firing 20-mm. and 40-mm. antiaircraft guns, de- 
signed for short-range defense, used 28,193 tons of ammuni- 
tion during the war. The 40-mm. guns fired 5,500,000 shells, 
while the 20-mm. expenditure of 15,000,000 projectiles was the 
largest, in number of rounds, of any gun 

Naval land-based and carrier aircraft hit the enemy with 
123,489 tons of bombs, rockets, and gun ammunition. During 
the neutralization bombings that preceded the Iwo Jima in 
vasion, Navy planes dropped 6,132 tons of bombs on the island 

Submarines and naval aircraft launched 19,667 torpedoes at 
enemy targets. \ total of 42,567 mines of all types were laid 
by surface vessels, submarines, and aircraft. 

Depth charges, projector charges, and launcher rockets total 
ing 57,099 were expended in antisubmarine warfare. The Navy 
also used 15,647 tons of demolition material during the war 
Ships assigned to gunfire support in the Marianas campaign 
fired 21,284 tons of projectiles; 
48 destroyers fired 8,541 tons of ammunition in the assault on 
Saipan. Iwo Jima was battered by 14,250 tons of naval ammu 
nition, including 22,000 rockets and 70,000 mortar shells. In the 


2,539 


13 battleships, 9 carriers, and 


? 


campaign for Okinawa, the 5-inch and larger guns fired 3 


tons of ammunition 
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BROS. 
Specialists 
sa iecallcearte rien initiieniaileaaiiiial 


Bauer Bros. are specialists in the development and 
manufacture of equipment along following lines: 
¢ Machinery for Crushing, Breaking, Grind- 
ing, Granulating many agricultural and 

industrial materials—wet or dry. 

e Fluffing units for Sheet Pulp nitrating 
purposes, etc. 

e Oil Mill Machinery—Cleaning, Decorti- 
cating, Separating, and Grinding Units for 
Oleiferous Seeds, Beans, Nuts, etc. 

e Peanut Processing Equipment for Shelling 
Plants, Peanut Butter Plants, Salted Nut 
Plants, Candy Plants, Confectioners, etc. 

Laboratory service on commercial size machines 
for experimental grinding, separating problems. 


THE BAUER BROS. co. 


OHIO 


BAUER 





SPRINGFIELD, 























A timely and authoritative treatise 
on modern ammunition 


ELEMENTS OF 
AMMUNITION 


By Major Theodore C. Ohart, 
Ordnance Department, Army 
of the United States. 


The first technical handbook on the gen- 
eral subject of ammunition. Ordnance 
engineers, ammunition designers, and 
others whose work or interests lie in 
the field of ammunition will find this 
book an invaluable basic tool. It de- 
scribes clearly and simply the various 
phases of ammunition design and de- 
velopment, covering all types, including 
the main categories of small arms, ar- 
tillery, aircraft and rocket ammunition. 
: The author has drawn freely from such 
Sot source material as official training man- 
uals, technical bulletins, the mimeographed textbook used in short 
training courses for Reserve officers, and both his and his asso- 
ciates’ experience. 
CONTENTS: Introduction; Military Explosives; Primers, Detona 
tors, and Tracers; Small-Arms Ammunition; Artillery Projectiles; 
Artillery, Fuzes and Boosters; Artillery Complete Rounds; Bombs; 
Bomb Fuzes; Pyrotechnic Ammunition; Rockets; Miscellaneous 
Ammunition; Ammunition Packing, Index. 
412 pages Illustrated $6.00 


ON APPROVAL COUPON 
JOHN WILEY & SONS, Inc. 
440 Fourth Ave., New York 16, N. Y. 
Please send me a copy of Ohart’s ELEMENTS OF AMMUNI- 
TION on ten days’ approval. At the end of that time, if I decide 
to keep the book, I will remit $6.00 plus postage; otherwise I will 
return the book postpaid. AO-5-46 





| PETE TO TCC TOT TSE TET ETT Tere Te Te ee ree Tet 
This approval offer not valid outside U. S. and Canada 











348 


Professional Digest 





THE ORDNANCE SCHOOL PLANS AHEAD 


The Ordnance School, wartime alma mater of 70,000 
and enlisted students, is currently redesigning and Consolidat} 
courses in keeping with its peacetime objectives as the mae 
nent center of ordnance training. Presiding over this nie, 
is a new commandant, Col. C, Wingate Reed, formerly director 
of personnel, Office of the Chief of Ordnance, Washington, D c 
A holder of the Legion of Merit, Colonel Reed received hi 
Regular Army commission in 1920 after service as an officer 
and enlisted man in World War I. 

Although definite plans for the future of the Ordnance Schoo! 
will depend on the final establishment of over-all Army require. 
ments, the school is already well started in its Preparations for 
a peacetime training program. At present, the staff and faculty 
are being sharply reduced, but, at the same time, steps are being 
taken to maintain a key organization to which Ordnancemen can 
look for guidance. 

It is contemplated that enlisted training will resemble tha 
given at the prewar Ordnance School, Raritan Arsenal, Mety. 
chen, N. J. This training endeavored to produce, in six or ning 
months, a mature noncommissioned officer who could take over 
any one of the multiple technical jobs in Ordnance, such as motor 
sergeant, machine-shop foreman, or chief instructor in small arms 
or artillery. 

In wartime, this system was sharply modified. Since time was 
critical, the Ordnance School concentrated on turning out spe. 
cialized technicians—men who knew only a small phase of the 
tremendous job of maintaining Ordnance equipment but who 
knew that phase extremely well. Consequently from early 1942 
through V-J Day, 45,000 enlisted students were sent through 
the school. Now, however, authorities plan to abandon this war- 
time expedient and construct longer, more inclusive courses, once 
again training general Ordnancemen who can perform compe- 


officer 


tently in any job. 

As in the case of enlisted men, training for officers will under- 
go a number of modifications in the direction of making all 
courses longer and more comprehensive. In addition to the regu- 
lar resident instruction, the school has recently been made re- 
sponsible for the construction and administration of extension 
courses—the medium through which the Ordnance Department 
intends to keep Regular and Reserve officers abreast of new 
developments. To this end an extension branch has been estab- 
lished, and work on these courses is already under way. Officer- 
candidate training, which contributed 13,549 second lieutenants 
to the Ordnance war effort, was discontinued in December with 
the graduation of class No. 86. 

As Colonel Reed sees it, the job ahead for the Ordnance School 
wiil be one of incorporating into Ordnance training the lessons 
learned from the experiences of Ordnancemen in all theaters of 
the recent war. The performance of Ordnance equipment and 
Ordnance units in combat more than justifies the belief that the 
doctrine taught at the school in the war years was sound and 
that the Ordnance training program possessed a flexibility which 
enabled it to be adapted to the changing currents of war. Never- 
theless, much remains to be done. Reports and histories are stil 
being written, and the commandant is well aware of the fact 
that the successful performance of the Ordnance School's mission 
will, in large measure, depend upon the extent it is able to us 
the experiences of the past as a guide to preparing Ordnancemen 
for their responsibilities of the future. 


AMMUNITION RECLAMATION 

An ammunition renovation program which will save more than 
half a billion dollars’ worth of small arms and larger munitions 
will be started shortly in Ordnance depots, The first job will be 
to overhaul millions of rounds of small-arms ammunition that 
has received rough handling in outdoor depots overseas. Over 
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The Federal Gas Gun and Flite-Rite Projectiles are 
used for dislodging barricaded criminals and insane 
persons. The Federal Gas Gun and Spedeheat Pro- 
jectiles, Short Range Shells and Flares, also Grenades, 
are used for controlling rioting and disorderly groups. 
You can handle such disorders with gas and avoid 
casualties resulting from firearms. 


ort Range Gas Cartridge Spedeheat Projectil 
3 Parachute Flare Shell Dp ojectile 


Other Federal Products are Gas Billies; Gas Projectors; 
Gas Masks; Fusees and Road Flares; Armored Vests 
and Shields; Gun and Metal Detectors; Revolvers; 
Ammunition; Gun Oil and Solvent; Handcuffs; Leather 
Police Belts and Holsters; Police Clubs and Saps; Police 
Lights and Sirens; Sound Detectors; H&R Reising Sub- 
Machine Guns and Automatic Rifles, etc. 


Write for Prices on Items in which you are interested 











6 FEDERAL LABORATORIES, INC. 


KEENAN BLDG., 643 Liberty Ave. casie sooness—reoenaiias) PITTSBURGH, PA 








Federal 154” Caliber Gas Gun 
fires shells pictured left 





BS ee ea 
FOR LAW ENFORCEMENT AGENCIES 


Our facilities are available for 
special research on synthetic work, 


and other specialized problems. 


ARMY-NAVY “BE” 
Production Award. 
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Qu PRODUCTS 


Bodies & Hoists 
Transport Tanks 


Road Machinery Sewing the Wed 
Heating with Equipment for 


Equipment Better Foods 
Dehydrators Better Homes 
Bottle Washers Better Roads 
Water Systems Better Transportation 














AO-10 


* 
THE HEIL. co. 


GENERAL OFFICES * MILWAUKEE 1, WISCONSIN 





May-June, 1946 


HYDRAULIC ) 
PRESSES | 







for Plastic Molding 


§70-ton Laboratory 
Press, with electrically 
heated platens 22” x 22” 


In addition to laboratory presses, R. D. Wood Company also 
designs and builds multi-opening steam platen presses, with or 
without elevators; semi-automatic and HYDROLECTRIC molding 
presses; matrix and curing presses; as well as heating platens 
—steam or electrically heated—of any practical size, to meet 
any requirement. These presses assure even heat distribution, 
positive guiding, great rigidity and uniform pressure distribution. 
Many standard presses are available and special presses can 
be developed for special requirements. We invite consultation 


on any hydraulic press problem. 


R.D. WOOD COMPANY 


W PUBLIC LEDGER BUILDING 
INDEPENDENCE SQ., PHILA. 5, PA. 


HYDRAULIC VALVES FOR EVERY PURPOSE 
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DEAD BIRD! 


For skeet, waterfowl or upland game Savage 
automatic shotguns have the built-in balance, 
fine handling qualities, and unfailing depend- 
ability that give the shooter every advantage. 
See these great guns at your dealer's. 


Savage Arms Corporation 
Utica, N. Y. 
Operating plants in Utica, N. Y. 
and Chicopee Falls, Mass. 


SAVAGE @ 






Savage Automatic Shotguns, in both 
standard and lightweight models, 
are now in production. 








fron Horses do Precision Work 


The EXACT WEIGHT Iron Horse em- 
ploys the well-known over-and-under weight 
principle for check-weighing and general pre- 
determined weighing purposes. Such features 
as short platter fall . . . long indicator travel 
for accuracy and speed ... dustproof dashpot 
protection .. . all working parts enclosed... 
weighing accuracy unaffected by out-of-level 
floors and machinery vibration . . . 150 Ib.- 
capacity—sensitive to one ounce over and 
underweight—all make this scale tremen- 
dously popular throughout all general indus- 
try. Write for com- 
plete details. 

If you have operations 
calling for heavy-duty 
testing and checking 
write for EXACT 
WEIGHT ‘Tron 
Horse” specifications. 
















—— 74m 








THE EXACT WEIGHT SCALE COMPANY 
Columbus 8, Ohio 
Dept. W, Toronto, Canada 
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a thousand people will be hired at the Twin Cities Ordnang 
Plant in Minneapolis shortly to renovate approximately tele 
million rounds of caliber .30 and .50 ammunition mx PR 
next few years. Frankford Arsenal in Philadelphia a a 

¢ < renovat, 
about tive million rounds a month, 

Ammunition production terminated with V-J Day, Stock 
worth $4,650,000,000 have been retained by the Ordnance De 
partment, and almost a billion dollars’ worth has been declare; 
excess. It will cost the Department about $56,000,000 to break 
the surplus down so that serviceable scrap may be salvaged 
\pproximately $61,000,000 will be returned to the U, S. Treas 
ury from scrap sales. The renoyation program is expected 4 
make serviceable $584,000,000 worth of ammunition. 

“The surplus ammunition has to be disposed of,” said Maj 
Gen, Henry B. Sayler, chief of Ordnance Field Service. “It takes 
up much needed storage space and constitutes a potential fin 
hazard. We can’t afford to maintain surplus ammunition. It costs 
almost $3,000,000 a year to keep authorized reserves jn goog 
condition, It is much better to scrap it so that the critical metal 
can be extracted for sale to private industry.” 

Ammunition returned from overseas will be ballistically and 
visually tested. Tracer and incendiary ammunition will | 
scrapped since it presents the greatest fire hazard, and the ball 
and armor-piercing shells will be shipped to Twin Cities ang 
Frankford Arsenal for renovation, After it is overhauled, jt will 
be packed in hermetically sealed cans for long-term storage 
Previous experience has shown that about seventy per cent of 
this ammunition can be saved if it is renovated promptly, Twit 
Cities Ordnance Plant has been in “stand-by” condition since 
V-J Day. One large building will be reopened to complete the 


new program. 


“"GOOP” FOR FOREST FIRE CONTROL 

“Goop,” a type of wartime incendiary bomb filler, is being 
tried out for forest-fire control hy the United States Forest 
Service with the codperation of the Army's Chemical Warfar 
Service, As a result of promising results obtained with this fir 
mixture in test burning of logging slash in the fir forests of the 
Pacific Northwest, the Forest Service has | een furnished about 
eight carloads of ‘“Goop” for further trial. This material has bee 
shipped to seventeen points designated by the Forest Service for 
supplemental demonstrations under its supervision, The Chemical 
Warfare Service has agreed to make additional “goop” availabk 
for the same purpose to the Forest Service or such forestry and 
lumbering agencies as the latter may designate. CWS will also 
send technical experts to instruct in proper handling and appli- 
cation methods. 

The initial test took place in an area near Portland, Oreg, 
where felled treetops, branches, and other inflammable debris 
left on the ground after logging operations constituted a serious 
fire hazard. The long-sustained burning ability of “goop” showed 
advantages over conventional methods for disposing of the slash 
Unlike incendiary mixtures which require pressure for release, 
“goop” can be simply spread out and ignited—even with a match 

Technically known as “Pyrogel,” “goop” is made with mag- 
nesium powder and other ingredients. It is one of the newer 
incendiary agents developed under the auspices of the Chemical 
Warfare Service and was used in the final stages of the aérial 
fire bombardment of Japan 

The end of the war found the Chemical Warfare Service wil 
some 50,000,000 pounds of this mix on hand. “Goop” has 
known commercial use or value, and storage is expensive. De 
stroying it would cost about $200,000. 


Another CWS incendiary item which suggests a rapid, co 
venient, and effective method of back-firing in forest areas su!- 
ciently accessible for the required equipment is “Napalm.” The 


latter was employed in military flame throwers as well as " 


aérial incendiary bombs. 
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The Bendix-Weiss Rolling Ball Universal Joint 


Here Shown Disassembled 


STROM BALLS Sewe the Auned Forces 





Here, in the Bendix-Weiss Constant Velocity 
Universal Joint, Strom Balls do their part in 
making military vehicles, from Jeeps to 14-ton 
Armored Cars, the efficient fighting equipment 
that they are. This is only one spot in our mili- 


tary and civil production where the high degree 
of perfection of Strom Balls serves industry, en- 
abling it to provide the finest bearing equipment 
for every military requirement. Strom Steel 


Ball Company, 1850 S. 54th Ave., Cicero 50, Ill. 


Largest Independent and Exclusive Metal Ball Manufacturer 


{rot]] BALLS &) Serve Industry 


Gar Owr 
‘“‘PEACE-TIME’’ ARMY! 
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USCO ESS 


Ggdeaalcl WK MAS 


Ausco set a bfilliant war record in turning out many types 
of military jacks, complete tracks for tanks, trench mortar 
bombs, armor piercing shells, ammunition steel castings, 
etc. Now Ausco reconverts its vast resources and plants to 
building for our “‘ peace-time”’ army — manufacturing the 
various automotive products that for over three decades 
have been developed through experience and specialized 
engineering research. 





Among the outstanding Ausco products are Ausco 
Hydraulic Floor and Curb Jacks, forerunners of which 
served with such distinction in World War II. 


a l GEY 
Auto Specialties Mfg. Co. 
1670 Dept. H. St. Joseph, Michigan 


May-June, 1946 












Day & ZIMMERMANN, INC. 


Engineers and Consultants 


DESIGN—CONSTRUCTION—MANAGEMENT 
INVESTIGATIONS AND REPORTS 


PUBLIC UTILITIES AND INDUSTRIALS 


PHILADELPHIA 


PACKARD BUILDING NEW YORK 


CHICAGO 
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Now available at reduced cost 
to members of the 


Army Ordnance Association! 


PROOF TESTS 
and 
PROOF MARKS 


By Lieut. Cot. Catvin Gopparp, Ord. Dept. 


Internationally known authority on small arms 


This series of five articles was first published in 
ARMY ORDNANCE during 1933-1934 and was re- 
printed in brochure form shortly thereafter. The 
demand for this brochure has been constant since 
that time. It has now been reprinted by the Army 
Ordnance Association to enable continued re- 
quests to be met. 

The brochure describes in detail the proof 
marks and practices of British companies, Con- 
tinental concerns, and United States industrial 
and military facilities. The text is illustrated with 
over a hundred cuts showing many of the proof 
marks used, and a number of descriptive charts 
are included. 

Much of the information in these articlés is 
not obtainable elsewhere. It is now made available 
to members of the Army Ordnance Association 


at 20 per cent below the regular price of $1.00. 
80¢ each to members of the A.O.A. 


Send your request for copies, together with 


check or money order, to 


THE ARMY ORDNANCE ASSOCIATION 


705 Mills Building Washington 6, D.C. 
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“ORDNANCE IN REVIEW 





The Final German Machine Gun, MG42 
Melvin M. Johnson, Jr. 


GERMAN light machine-gun development culminated jn 1942. 
1944 with the widespread issue of the MG Maschinengewehr 4 
caliber 7.92-mm., the basic weapon of the infantry squad (Gruppe), 

Origins of the MG42, going back over thirty years, are trace 
directly to the MG13 light machine gun of which some were made 
in World War I. During the interval of the Versailles Treaty 
this weapon was considerably refined and provided with an open. 
loop belt instead of the magazine feed to which by treaty the 
nefarious Nazis were limited. 

As of 1934, a modified turning bolt system was adapted to the 
short-recoil barrel and straight-line stock with high sights of the 
earlier 1913 modél. A double drum magazine as well as the belt 
feed was developed. Models were adapted for aircraft use as well 
(chiefly MG15 and MG81) in 7.9-mm. 

The thus-originated MG34 also served as a design basis for the 
MG131 and MGI151 aircraft guns of 15-mm. and 20-mm. In fact 
MGI151 became the basic automatic cannon of the Luftwaffe. 

As of 1939 each Nazi squad, with one MG34 in the 5-man 
machine-gun team and a 7-man rifle team, derived its base of 
fire from the LMG, On the offense the LMG was fired chiefly 
from the bipod, However with an elaborate self-traversing tripod 
the MG34 could also be used for extended barrages, final pro- 
tective line fires, and other heavy machine-gun missions both in 
the squad and in the higher echelons. Thus the Germans sought 
to adapt one basic type of machine gun to the widest variety of 
employment, In terms of U.S. weapons, the MG34 sought to 
take the place of the BAR M1918A2, the BMG M1919A4 and 
\6, and the water-cooled BMG M1917A1. 


In any all-purpose light machine gun or so-called automatic 
rifle inevitably required to deliver a substantial volume of fire, 
maximum ease of barrel change is a most important factor, Such 
weapons are subjected to intense heating, and air-cooled light 
machine-gun barrels have a limited life. Under average offensive 
conditions spare barrels are often unavailable, but as soon as 
the unit reaches an objective and reorganizes against counter- 
attack or for launching a fresh attack, additional supplies are 
brought up, and at such times spare barrels can be made available 
with the ammunition. 

The importance of quick and easy barrel change, at least from 
the German viewpoint, is seen in tracing improvements of this 
feature from MGI13 and MG34 through the final and ultimate 
MG42, for the barrel of the MG42 can be removed and replaced 
in six to eight seconds, A hot barrel can be changed right in the 
middle of a belt, interrupting bursts not more than eight to ten 
seconds. No adjustment is required in assembly, and the change 
is readily accomplished in the dark. 

The MG34 fired at a cyclic rate of 800 to 900 rounds a minute 
The MG42, having a faster unlocking action, fires at 1,100 to 
1,200 rounds a minute. A later device was provided to slow it 
down, Such high rates of fire increase barrel wear materially, 
and arguments continually rage over slow versus fast rates of 


—— 





Melvin Johnson is the author of “Rifles and Machine Guns of the 
World’s Armies”; coauthor, “Automatic Arms,” “Ammunition,” an 
“Weapons for the Future.” He is the inventor of the Johnson light 
machine gun and the Johnson automatic rifle. He is a captain in te 
U.S. Marine Corps Reserve on inactive status 
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Improved Athey Mobiloader Atlas manufactured millions 


of firing devices in its regu- 
lar plants for the Army 


and Navy during the war. 





ATLAS 


POWDER COMPANY 


* NEW! More Stability-Better Vision 
* NEW! Hydraulic Control 








* NEW! Improved Bucket Design Wilmington 99, Delaware 
INDUSTRIAL EXPLOSIVES COATED FABRICS 
ATHEY PRODUCTS CORPORATION | *ASTING SUPPLIES ACTIVATED CARBONS 
5631 W. 65th St. Chicago, Ill. PRODUCT FINISHES CHEMICALS 








We Build the Press You Need! 


Fargihay | Fi 


HYDRAULIC PRESSES 


The 380-ton Farquhar Drawing Press illustrated 
is one of the many installations designed and 
made for a specific application. 

Engineered for the job and built to “take it,” 
Farquhar Hydraulic Presses are accurate, have 
quick reaction to control and heavy-duty con- 
struction which provide production “plus” serv- 
ice everywhere. 

Thousands of Farquhar presses have proved 
their performance in varied industries. Our 
engineering specialists will gladly assist you with 
your hydraulic-press problems. 


THE PRESS 





Consult Farquhar for Hydraulic 
Presses with “take it” ability. 


Platens .......... 42’’ x 42" Hydraulic Press Division cen, pear nen Milas, Michiows 


Cuties capacity "tome A. B. FARQUHAR COMPANY 
aD LP. Pomp Unit 20" 1507 Duke Street York, Penna. 


380-TON DRAWING PRES 
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- Spicer 


SERVICE 


UNIVERSAL JOINTS 


, 8 


PROPELLER SHAFTS 


xk**k 


TRANSMISSIONS 


new? 


POWER TAKE-OFFS 


x*k 


TORQUE CONVERTERS 


x*** 


PASSENGER CAR AXLES 


x kk 


PARISH FRAMES 
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CLUTCHES 
Spotcer’ waruracrurne corporation 


* TOLEDO, OHIO x 


SEAMLESS 
HIGH PRESSURE 


GAS 
CYLINDERS 


FOR ALL COMPRESSED 
and LIQUEFIED GASES 
DIAMETERS UP TO 13” 


HOT DRAWN 
FROM CARBON MANGANESE 
and CHROME MOLY STEELS 


Carefully Made 
Rigidly Inspected 


Other TISCO Products: 


MANGANESE STEEL CASTINGS e 
ALLOY & CARBON STEEL CAST- 
INGS e FROGS e SWITCHES 
SPECIAL TRACKWORK 
MISC. SEAMLESS TUBING 


“Since 1742 


TAYLOR-WHARTON IRON 4x> STEEL COMPANY 


HIGH BRIDGE, N. J. & EASTON, PA. 
Cylinder Sales Office: 110 East 42nd St. New York 17. N. Y. 
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fire. Too fast a rate burns out the barrel, and the gun js Not s 
easily controlled. Too slow a rate is inconsistent with reliahh 
gun function and exposes the gunner longer for a ¢ 
A machine-gun burst resembles a shotgun pattern > 
he gun is harder to loc ate if it fires only a fraction ofa second 
per burst. ' 

If an MG42 were tired continuously at 20 shots a second, the 
barrel would probably “keyhole” after about 300 rounds, and 
barrels would have to be changed every 200 rounds or every 
10 seconds to maintain accuracy. Allowing 10 seconds to Change 
barrels, the MG42 could thus deliver 200 rounds in 20 second, 
or maintain 600 rounds a minute. A water-cooled gun could 
hardly do better (assuming 500-550 cyclic rate as in the BMG 
M1917A1). This is not meant as a comparison of water-cooled 
versus air-cooled guns but merely to indicate what a trained 
crew with plenty of spare barrels might deliver from an air. 
cooled weapon such as the MG42 with its high cyclic rate. 





The German Machine Gun, MG42. 


Similar to the 26-pound MG34, the MG42 weighs about 
twenty-five pounds with bipod mount. Fed with the same open. 
loop belt from the left-hand side, the gun is also cocked open 
No semiautomatic control is provided, however, 

To speed up unlocking the Nazis abandoned the 90-degree 
turning bolthead system of 1G34 and developed a double roller. 
stud lock. The flat-headed bolt is provided with two perpendicular 
recesses in which are carried two (left and right) roller studs 
having a cam roller section midway in each. These roller studs 
are cammed out to lock and in to unlock from the barrel-locking 
body which is part of the barrel. The top and bottom sections of 
each roller stud engage abutments in the locking body, Thus 
there are four abutments engaged by the two roller studs. 

\s the bolt and barrel locked together recoil, the barrel speed 
is boosted by gases trapped beyond the muzzle in the gas trap, 
and the cam roller sections of the studs are cammed inwardly 
by cam surfaces in the receiver body, Only a slight movement is 
needed to disengage the studs. The barrel is arrested by a buffer 
and by the receiver shoulder, Upon closing, a sliding member in 
the bolt acted upon by the stranded-wire mainspring (a notable 
Nazi development) cams the roller studs into locked position, 
and the striker moves home to fire the round. 

While this is a clever system in many respects, it is not at all 
smooth. The rollers tend to stick in the bolt recesses. The cam- 
ming motions and stud bearings are not entirely favorable. 


THE feature of the MG42 which has aroused perhaps the great- 
est interest in ordnance engineering circles is the virtually com- 
plete fabrication of this gun from metal stampings. Apart from 
the bolthead and the barrel assembly, which is exceptionally well 
made with highly polished chamber and excellent rifling, the 
entire receiver, barrel sleeve, and body parts are simply plain, 
ordinary, cheap stampings, That is the outstanding accomplish- 
ment of German mass-production experts in the field of high- 
powered small arms. The much-publicized British (make-one- 
in-your-garage) Sten submachine gun, and our own M3 (the 
“orease gun”) submachine gun are also largely made from metal 
stampings, but these weapons operate with pistol ammunition. 
The practice has been fashionable with some authorities in this 
country to hail the MG42 stamping construction as the last word 
on how to make a machine gun. Gone are the days of laborious 
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HARRISBURG PRODUCTS 


Alloy and Carbon Steels: Seam- 

less Steel Cylinders, Liquefiers, 

Pipe Couplings and Pump 

Liners: Drop-Forgings and Drop- 

Forged Steel Pipe Flanges: Coils 

and Bends; Aerial Bomb and 
Shell Casings. 


HARRISBURG STEEL CORPORATION 


HARRISBURG PENNSYLVANIA 
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FINE PRECISION TOOLS 


for Army Ordnance 


No one needs greater variety and accuracy in 
precision tools than Army Ordnance. 


No one makes greater variety and accuracy in 
precision tools than Brown & Sharpe. Among 
those used by Army Ordnance are: 


Micrometers Vernier Tools 

Rules Gages 

Combination Squares Dial Test Indicators 
Bevel Protractors Speed Indicators 
Straight Edges V Blocks 

Squares Calipers and Dividers 


BS 


BROWN & SHARPE MFG. CO. 
Providence 1, R. I., U. S. A. 





THIS IS A SHERMAN TANK... 


transformed into an amphibious vehicle by Minneapolis-Moline 
Power Implement Company and others. It is powered by two 
propellers by which it is also steered. In the ocean it travels up 
to seven miles per hour, This transformed Sherman tank is 
credited with saving 10,000 lives on D-day alone. Minneapolis- 
Moline made many vital and important parts for this “transfor- 
mation” and built many other vital and precision products that 
in some measure helped our armed forces in winning the war. 


During the war, Minneapolis-Moline was the first and only com- 
pany in the United States to win all the following awards: 


1. Victory Fleet Flag and Maritime ““M” Pennant. 
(Minneapolis plant) now with five Gold Stars each 
denoting six months of high production achieve- 
ments. 


2. Army-Navy “E” (Como plant) with an additional 
star for continued meritorious production. 


3. The U. S. Army Ordnance Banner (Minneapolis 
and Hopkins plants). In addition, MM continued 
to produce vital products for farm and industry to 
y oo produce the food that always fights for free- 
aom, 


Minneapolis-Moline has now completely reconverted to peacetime 
products—-which took little longer than it took Minneapolis- 
Moline to convert from peacetime production to produce products 
for Victory. . 


MINNEAPOLIS-MOLINE POWER IMPLEMENT COMPANY 
Minneapolis!, Minnesota, U. S. A. 














AMERICAN CHAIN & CABLE 


BRIDGEPORT © CONNECTICUT 


FOR 
INDUSTRY 
TRANSPORTATION 
AGRICULTURE 


In Business 
for Your 
Safety 


e@ CHAIN .. Weed Tire Chains » Welded and Weld- 
less Chain and Attachments 
AMERICAN CHAIN DIVISION 
* CABLE . . Tru-Lay Preformed Wire Rope and Cres- 
cent Non-Preformed Wire Rope 
ACCO AMERICAN CABLE DIVISION 
AUTOMOTIVE & AIRCRAFT .. Cable, Controls, 
Fittings * Tru-Stop Brakes for Trucks and Buses 
PRODUCTS AUTOMOTIVE AND AIRCRAFT DIVISION 
CUTTING MACHINES .. Wet Abrasive Cutting Ma- 
+ chines « Nibbling Machines 
ANDREW C. CAMPBELL DIVISION 
CHAIN BLOCKS .. and Trolleys 
FORD CHAIN BLOCK DIVISION 
WIRE ROPE .. Lay-Set Preformed Wire Rope + 
Nonparell Non-Preformed Wire Rope 
HAZARD WIRE ROPE DIVISION 
PRESSURE GAGES . . . HELICOID GAGE DIVISION 
AUTOMOTIVE EQUIPMENT .. for garages and 
service stations 
MANLEY MANUFACTURING DIVISION 
WIRE. . Welding Wire, Shaped Wire, Manvfac- 
turer's Wire, Chain Link Fence 
A Cc PAGE STEEL AND WIRE DIVISION 
A LAWN MOWERS .. Lawn Cleaners . 
Y poe PENNSYLVANIA LAWN MOWER DIVISION 
(e) VALVES . . Bronze, Iron & Cast Steel 
a . READING-PRATT & CADY DIVISION 
AUTOMATIC REGULATING VALVES 
CASTINGS da’ESTE DIVISION 
Steel + READING STEEL CASTING DIVISION 
Malleable Iron » AMERICAN CHAIN DIVISION 
HOISTS AND CRANES.. Wright Chain Hoists, 
Electric Hoists, Cranes 
WRIGHT MANUFACTURING DIVISION 
BOLTS AND NUTS.. Lag Screws and Forgings 
THE MARYLAND BOLT AND NUT COMPANY 
SPRINGS . . Owen Springs and Units for Mattresses 
arfd Furniture 
OWEN SILENT SPRING COMPANY, Inc. 
HARDNESS TESTERS .. (“Rockwell”) 
WILSON MECHANICAL INSTRUMENT CO., Inc. 
In Canada.. DOMINION CHAIN COMPANY, Limited 
In England .. BRITISH WIRE PRODUCTS, Limited 
THE PARSONS CHAIN COMPANY, Limited 





Precision manufacturing has been our 
business for more than fifty years. In 
our wartime operations we developed 
many new skills and valuable new 
knowledge of materials. This experi- 
ence is now being applied to the 
production of peacetime products for 
the industries we normally serve. 


- 


CROWN CORK & SEAL CO., Inc. 
BALTIMORE, MD. 


=” 


World's Foremost Makers of ' Closures 
and Machinery 
for the Bottling Industry 
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whittling from high-grade solid steel forgings and bar stock | 

Now it is quite possible that as time goes on great improve. 
ments will come about in metal stamping, with great inctenses 
in strength and resistance of parts so produced. When metal 
stampings can equal machined steel, then high-powered light 
automatics can be reliably produced from metal stampings, At 
the time of this writing, at least as far as the Germans are ne 
cerned, the metal-stamped MG42 is a relatively low-grade short. 
lived weapon of dubious reliability judged by U.S. standards 

Certainly the Nazis made the MG42 in tremendous quantities 
A great many shots were fired from those weapons, and count. 
less casualties were produced. From the over-all, typically totalj. 
tarian viewpoint the average was all to the good for the MG42. 
If most of the guns worked most of the time certainly the crews 
whose guns failed at the wrong time would never return to com- 
plain, definitely not in the Nazi army. 


THe Nazis had to develop the all-stamped MG42. They were 
fighting the war in part to get more and better raw materials, 
They could not produce enough high-grade steel such as we in 
America are accustomed to squander extravagantly. Necessity 
demanded the MG42 design. Moreover the Nazis were faced with 
a ground-holding problem. Casualties in crews and guns would 
result in probable short-life employment—perhaps only a thov- 
sand or two thousand rounds at most. Fighting near their basic 
source of supply put less emphasis on the endurance of each 
weapon. Transportation across wide oceans was not a problem, 

Generally speaking, stamped metal parts are not well adapted 
to withstand the impacts of high-speed automatic gun actions, 
The barrel and bolt of the MG42 subject the frame or receiver 
and all the attached components to severe impacts and strains, 
Reasonable accuracy in the reiation of parts is essential for a 
reliable automatic weapon. This is difficult to achieve in an all- 
stamped construction. 

It is said that our Ordnance Department fusses too much over 
weapon perfection before issuance, although nearly all Ordnance- 
approved items are thereafter microscopically scrutinized and 
exhaustively retested by the service boards. However, a recent 
news report from the combat area told of two Browning machine 
guns which, during one intensive night attack, fired 2,000 and 
3,000 rounds respectively without stoppage. 

It is seriously doubted whether an MG42 could successfully 
pass our Ordnance acceptance test of 10,000 to 20,000 rounds 
with minimum stoppages and replaced parts. 

Perhaps the best test is for one to ask himself frankly what 
he would want to expect of a gun in his foxhole, Americans are 
accustomed only to the best and most reliable in all types of 
vehicles, machines, and implements. Your foxhole is an excep- 
tionally appropriate place in which to maintain such standards. 
Despite the hail of Nazi bullets delivered from countless MG4 
guns, it is understood that plenty of deceased Krauts were even- 
tually found with badly jammed guns. This, as with many prob- 
lems, is after all one of degree. 

In its mechanical details the MG42 reflects over a quarter- 
century of German small-arms ordnance development, yet it is 
not a modern type of light machine gun chiefly because it is too 
heavy. Except for the belt feed and a reduction of three pounds 
in weight, it is generally little different from the Lewis gun of 
1916-1918, although it offers barrel change and high cyclic rate. 
The most modern type of light machine gun includes semiauto- 
matic fire control and, being far lighter, can also be fired as 4 
shoulder rifle—not so the MG42. 

The MG34-42 belt holds the cartridges in open clips with a 
tail tip engaging the extractor groove. The rounds are not held 
at the balance point, however, which is an unfavorable feature. 
Belts are of 50-round capacity but may be joined together. The 
gun is loaded by raising the cover, placing the belt with the open 
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Who Serve Our Country 


McCord is producing for America’s Armed Forces 


on land, on sea and in the air. In addition McCord 
regular lines of radiators, gaskets, lubricators and 
heat transfer surface are being supplied for the 
Army, the Navy and essential civilian use. 


McCORD CORPORATION 
GENERAL OFFICES, ENGINEERING AND LABORATORIES 
DETROIT 11, MICHIGAN 
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SPECIAL MACHINERY BUILDERS 
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Back from Tank Track=— side down in the feedway, and closing the cover, bolt cocked 
. ; : ed 
open. Pulling the trigger sends the spring-actuated holt hom 
ise : 7 €, 
forcing the round out of the clip into the chamber. 


NOW PR DUCING FOR PEACE! \s the bolt closes, the feed lever partially feeds the belt acren 


As the bolt opens upon firing, the belt is moved the re 





maining 


: der arm 
forces the clip and cartridge downward into the feed path a 


distance into the feed lips where the spring-loaded fee 
the bolt completes the opening stroke, Considerable bolt energy 
is expended in closing to push the round from the belt clip. 

Field stripping is extremely simple. To remove the barrel 
cock the gun open, press forward and swing open the iain 
harrel latch on the right of the breech. This swings out the rear 
end of the barrel which is then withdrawn, Next close the bolt. 





1991 


Our war job over, we are now devoting our capacities to 
the needs of peacetime industry. Write for Free Booklet 
describing our facilities for supplying automotive, aviation. 
industrial piston pins; non-precision ball bearings; hardened 
and ground screw machine parts; heat treated and hydro- 
gen copper brazed steel stamping or forging assemblies. 


BURGESS-NORTON MFG. CO., 200 PEYTON ST., GENEVA, ILL. 


A Part Is Never Made Right Unless It Is Satisfactory to Our Customers 





The MG42 field-stripped. 


Press the butt stock assembly latch, twist the butt a quarter 
turn, and withdraw. The mainspring and bolt assembly are now 
withdrawn. Rotating the bolthead separates the head and body. 
The roller locking studs are not readily removable. 


THE MG42 teaches us that over thirty years of continuous in- 
vention, research, development, and retinement are required to 
reach relatively ultimate perfection in an automatic weapon; that 
as many as six different models of three different calibers may 
be perfected from a basic development; that ordnance develop- 





ment must be a continuous process if technical superiority over 
any potential enemy is to be maintained in this overwhelmingly 


Through its specialization in the manufacture of technological world, This lesson should be heeded as much or 
Aviation, Industrial, and Automotive mainte- more by the American people and their leaders who carry out 
nance products during peace time, WHIZ was national-defense policy as by our ordnance technicians and mili- 


tary experts. 
Specifically, the MG42 teaches the advantages of quick and 


easy barrel change, although the latch may become disengaged 


the natural leader to turn to for war maintenance 
products in time of War. That's why these fac- 


i t i rtant pro- : ‘ ie ie a 
tories today are among the most impo P too readily by accident in field use, hence a more positive late! 


ducers of rust preventives, hydraulic fluids, is indicated. Ease of disassembly and simplicity of mechanism art 
lubricating oils, grease, soaps, and other chem- seen in the MG42, yet it lacks any semiautomatic feature. 
ical products of specialized character. Perhaps Though not entirely novel from the patent viewpoint, the 


you have a need for one of these products today. patie locking system indicates possibilities for different locks 
os. Aan in automatic weapons. 
inquiries are invited. The buffer design and stranded-wire mainspring are well 
worth careful analysis. The possibility of metal stampings t 
simplify production costs must be considered, though not al 


the expense of reliability. The high sights and straight-line 


+ R. M. HOLLINGSHEAD CORP. stock are definitely indicated in modern automatic gun design 


Government Sales Division \ definite trend toward versatile, all-purpose machine guns 


CAMDEN, N. J. « TORONTO, CANADA is seen in the squad-issued MG42 which is, however, much to 


- . ] 
heavy for general squad use and certainly not well adapted 


Makers of Automotive and War Maintenance Products 


for flexible handling from the shoulder 
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Suaitiy is one ideal from which Gilbarco 

has never deviated in its 80 years of manu- 
facturing. The use of only finest mate- 
rials and skills to build products of endur- 
ing excellence is a policy which made 
the e Gilbarco | nt ey Bam of de- 
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KENWORTH 


Trucks-Buses 


KENWORTH MOTOR TRUCK 
CORPORATION 


Factory and Home Office: Seattle 


Distributors in Principal Western Cities and Hawaii 
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MOSSBERG 


Rifles 
Shotguns 
Telescope Sights 
Targo Guns and Equipment 


Descriptive literature on request 











NEW HAVEN 5, CONN 





69805 St. John St., New Haven 5, Conn. 
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CONTINENTAL 


Foundry & Machine 
Company 


PITTSBURGH - CHICAGO 


SPECIALIZING IN 


Carbon and Alloy Steel Castings 


Alloy Steel, Iron and 
Alloy tron Chilled Rolls 


Rolling Mills and Steel Plant Equipment 
Special Machinery 


lela iiey \cleme fe): 4.) 
East Chicago, Ind. 


PITTSBURGH WORKS 
Coraopolis, Pa. 


WARWOOD WORKS 
Wheeling, W. Va. 


WHEELING WORKS 
Wheeling, W. Va. 
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The Lockheed P2V 
with WRIGHT CYCLONE I[8’s 


First land-based plane designed specifically for naval patrol, the 
Lockheed P2V combines the highest speed, longest range and 
heaviest armament of any patrol or search bomber yet produced. 
It will top 300 miles per hour, fly non-stop 5,000 miles, and carry 
loads in the heavy bomber class. For this performance, Wright 


Cyclone 18's of 2,200 horsepower each supply the power. 


AIRCRAFT ENGINES 


DIVISION OF 


CURTISSYGY WRIGHT 


S'RST IN FLIGHT 

















Manufacturers of over 360 
different products for home 


and industry 





ARMSTRONG CORK COMPANY 


MUNITIONS DIVISION 


Lancaster, Pennsylvania 
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3R1G. GEN. DONALD ARMSTRONG, military historian, lecturer 

author, Washingten, D.C. 

Cor. GeorcE S. Brapy, consulting engineer, author, editor, Wash. 
ington, D.C. 

F, W. Foster GLEAson, military historian, ordnance analys 
editor, Washington, D.C. 

Lieut. Cor. Catvin Gopparn, small-arms authority, Washington, 
nt. 

Capt, MELVIN JOHNSON, automatic arms expert, inventor, author 
Boston, Mass. . 

Bric. Gen. R, H. Somers, engineer, ballistician, author, editor 
Dover, N. H. | 

Cot. THomas K, VINcENT, artillerist, engineer, author, Spring. 
field, Mass. . 


Enpiess Horizons. By Dr. Vannevar Bush. Washington: 
Public Affairs Press. 181 pp. $2.50. 


Tuis is a collection of recent writings, speeches, and reports 
on the problems and opportunities confronting science. All are 
the work of Dr. Vannevar Bush, director of the Office of Scien. 
tific Research and Development, and president of the Carnegie 
Institution of Washington. The text was compiled at the sug- 
gestion of the American Council on Public Affairs,. Dr, Frank 
B. Jewett, president of the National Academy of Sciences, has 
provided the introduction. In the words of Dr. Jewett, we have 
the key to the Vannevar Bush philosophy and achievement: 

“What I have sought to convey is the impression of a very 
able, very human man in whom are combined great ability, great 
energy, a great sense of reality, and the power of absolute truth, 
together with all the common qualities of men, including an abil- 
ity to make mistakes. Unlike many men, he can and does admit 
error without losing face either with himself or any one else; 
rather, he enhances it.” 

Dr. Bush, born in Everett, Mass., in 1890, was graduated from 
Tufts in 1913 and from Harvard and Massachusetts Institute of 
Technology in 1916. He became a member of the faculty of 
M.I.T. in 1919, professor of electrical engineering in 1923, vice- 
president and dean of engineering in 1932. In 1939 he was elected 
president of the Carnegie Institution of Washington. His refer- 
ence to scientific advancement in the United States in peace and 
war is of such lasting nature that these excerpts from his writ- 
ings have added value for reference use in the days to come— 
JosePH CoRNWALL, 


Arms AND Poticy, 1939-1944. By Hoffman Nickerson. New 
York: G. P. Putnam’s Sons. 358 pp. $3.50. 


HERE in 358 pages one of our foremost military historians 
and analysts presents the wide panorama of America’s strategy 
at war, beginning from the incipient stages and culminating 
the fever from which we nearly succumbed. Hoffman Nickerson, 
be it understood, is a student of grand strategy; his analysis 
therefore is concerned with the military and diplomatic moves 
leading up to World War II and a presentation of the tactics 
and strategy which led to our eventual victory and to our enemy's 
defeat. 

For perception, analysis, and clarity of expression, Major 
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OVERLOAD PROTECTION 
with fig 


LIFETIME 
CALIBRATION 
in this 
MANUAL 
STARTER 






For Motors up to 71/2 hp. 


For positive protection against 
overload, specify the Westing- 
house Motor Watchman. The Bi-Metal relay is cali- 
brated at the factory to give lifetime accuracy. It never 
varies. Safety is further assured because starter cannot 
be held in “ON” position under continued overload. 

For full information, ask for Folder F8474 and Price 
The “GREENFIELD” Threading Team List 10-100. 


From the metallurgist, who tests the steel from which “Greenfield” Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 

Taps, Dies and Gages are made, to the field engineer who jJ-21045 

helps the user get the most production out of 

“Greenfield” Tools — there is a highly = 
organization of “ “Grecateld Men”. 


gether they make the “Geeendeld” © 
Threading Team an outstanding con- 
tribution to the efficiency of the metal- 


working industry. 


Westinghouse ‘‘De-ion”’ 
Motor Watchman with 
““De-ion” arc quenchers 





pv GREENFIELD 





GREENFIELD TAP and DIE CORPORATION + GREENFIELD - MASSACHUSETTS 





Ready for You NOW! 


Quantity Production 


of Precision Parts 
on Automatic Screw Machines 


and Assembly or Subassembly Work 





-including Engineering and Developing if desired- 


in the fields of Automotive, Aviation, 
Marine or Industrial Appliances Globe /20tler 

WRITE OR WIRE F 
For many years the official side-arm of the 
United States Army, Navy and Marine Corps, 
this famous Colt has come back from the wars. 
Finished with “globe trotting’ against a back- 
ground of war, the dependable Colt .45 again 
assumes its place as the hard-hitting auxiliary 


MANUFACTURING CORPORATION side-arm of sportsmen everywhere. 


SUBSIDIARY OF BENDIX AVIATION CORPORATION 
COLT'S PATENT FIRE ARMS MFG. CO. 
PHILADELPHIA 33, PA. HARTFORD, CONNECTICUT, U.S.A. 
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Book Reviews 





Nickerson is tops. He is an old hand at military WTiting, No 
only have many articles over his name appeared in these same 
in years past, but he has to his credit also “The Inquisition” 
“The Turning Point of the Revolution,” “Can We Limit War?” 
“The Armed Horde, 1793-1939,” and “Warfare”—the latter : 
joint effort with Colonels Spaulding and Wright. ' 

These outstanding contributions to the literature of the battle. 
field have marked him as a competent and versatile historian 
Throughout this volume he gives added evidence of his percep. 
tion of military moves and the proper appraisal of their signif. 
cance, The value of these portions of his book will increase with 
each passing month. 

We are somewhat in doubt that the two concluding cha; 
which look to the future rather than to the past, will have lasting 
benefit. In answer to the question “Must we have World Wa 
II[?”, this reviewer is not at all convinced that the picture of 
things to come will follow the Nickersonian estimate, Be that 


ters, 


as it may, what Major Nickerson has written of the steps taken 
before and during World War II are factual in the extreme 
and, since “what is past is prologue,” his diagnosis of present 
turbulent conditions may be correct. The attitude of Soviet 
authorities will come pretty close to determining that.—L. A, Copp 


A Bastc Manuva or Miirary SMALL Arms. By W. H. B. 
Smith. Harrisburg: Military Service Publishing Company, 
351 pp. $5. 

M R. SMITH’S manual, first published in 1943 as a work of 

214 pages embracing some 82 topics, has now reached the mature 

status of a third edition (seventh printing) with 91 topics and 

351 pages. Covers have progressed from stiff paper to cloth and, 

unfortunately for the impecunious bibliophile (and what true 

bibliophile isn’t?), the price has likewise progressed—from an 
original figure of two dollars to the present one of five. 

As in the original edition, the weapons of fourteen nations— 
allied, axis, and neutral, are described and illustrated. But in the 
case of all except four (Denmark, Finland, Hungary, and Mex- 
ico) new items have been added. These vary in number from 
one or two to a maximum of twelve (Germany). Excellent 
photographs and drawings amplify the text and enable the reader 
readily to grasp the principles of operating, dismounting, or re- 
assembling the weapons discussed. Military characteristics—cali- 
ber, weight, length, type of action, magazine capacity, rate of 
fire, range, etc—are recorded, and little, if any, pertinent infor- 
mation is omitted. 

Coverage of existing types is extremely good. One notes how- 
ever the lack of a description of the latest Finnish (Suomi) sub- 
machine gun, chambered for the “reduced” 7.62-mm. rifle car- 
tridge, On the other hand, the German “Machine Pistol 44” (also 
known as the “KAR 44”), and the Volksturm carbirie, both for 
the comparable (reduced) 7.92-mm. rifle cartridge, are ade- 
quately covered. Other new items worthy of note are the 9-mm. 
high-power Browning automatic pistol (Belgium), the Lanches- 
ter 9-mm. submachine gun, the Piat (antitank) projector (Great 
Britain), and the MAS submachine gun (France). 

Soviet items newly treated include the Tokarev automatic pis- 
tol, machine pistols Models 34-38, 40, and 41, self-loading rifles 
Models 36 and 38, and the Tokarev semiautomatic rifle Model 4. 
To the list of Spanish products is now added the Star (semi- 
and full-) automatic pistol, caliber .45, counterpart of the U.S 
Colt, American arms recorded and described now include such 
items as the submachine gun M1; carbine, cal. .30 M1A1; the 
Johnson light machine gun M’44; the latest model bazooka 
(rocket launcher M9); and recoilless rifles in 57- and 75-mm. 
calibers. No separate description of submachine gun M3Al is 
offered, which is unfortunate since this will eventually replace 
the M3, However, illustrations of this model, side by side with 
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PRECISION GRINDING MACHINES 
Plain—Semi and Full Automatic 





PRECISION BORING—FACING 
and TURNING MACHINES 


THE HEALD MACHINE CO. 


Worcester, Mass. 


BRANCHES AT NEW YORK ¢ CLEVELAND ¢ DETROIT 
CHICAGO * DAYTON *¢ INDIANAPOLIS ¢ LANSING 




















CALOMEL 
MERCURIC OXIDE 


BLUE PRINT CHEMICALS 


LODINE 





A FULL LINE OF MEDICINAL 
AND TECHNICAL CHEMICALS 


Vanufacturing Chemists 








Eat. 18419 


CHAS. PFIZER & CO., INC. 


Rl MAIDEN LANE, NEW YORK, N. Y. $44 W. GRAND AVE CHICAGO, TI 

















Industrial finishes for shells, bombs, gas 
masks, expeditionary containers, machine tools, 
aircraft wiring systems, aircraft plywood, 
pigmented textile colors for camouflage 
nets, camouflage cloth and other fab- 
fics, printing inks, lithographing 
and rotogravure inks, coated 
water-proof fabrics for the 
armed forces, oilcloth, 
pigments, titanium 
dioxide, carbon 
paper and 
typewriter 


ribbons. 


Interchemical 


CqgoRP©O RAT Tt OO 8 
350 Fifth Avenue, New York 1, N. Y. 


There are twenty-nine factories and seventy-eight branches of 
Interchemical Corporation and its subsidiary and affiliated 
compante AJ located throughout the United States and Cana da. 














MACHINE GUNS 


of the 


UNITED STATES, 1895-1944 


By Mas. B. R. Lewis 
Historical Section, Office of the Chief of Ordnance 


This is a series of five articles which began in the July- 
August 1945 issue of ARMy OrpNANCE and concluded with 
the March-April 1946 issue. The series is now being pub- 
lished in brochure form and is available to members of 


the Army Ordnance Association without charge. 


This series constitutes the only complete and authentic 
published account which lists and describes all the official 
models of U.S. machine guns from the first caliber .30 


weapon up to those developed in 1944. 


Address requests for copies to 


THE ARMY ORDNANCE ASSOCIATION 
705 Mills Building @ Washington 6, D. C. 











May-June, 1946 


363 








7 a newcomer to a growing line 
of fine materials handling equipment 


“4 TOTE BOX 


RIGINALLY de- 
signed for one of 
America’s largest air- 
craft producers to move 
and store small screw 
machine parts. Can be 
used for short spottings 
by hand, or for long 
hauls and tiering with 
fork lift truck. 
Size—18”x 24”x 12”. 
Body of truck—16 ga. 
steel. All spot-welded. 
Provided with tiering 
channels, two 4” sta- 
tionary casters, and one 
4” swivel caster. Capac- 


ity—500 Ibs. Pm ex 


the [JNION METAL 


Manufacturing Company 
CANTON 5, OHIO 
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Lroning out old-fashioned 
production wrinkles is a habit at 
Lapointe! This 15 ton DRV broach- 


ing machine with a special tip- 


a 





> 





up fixture jumped production of 
flat iron bases a full 300%. 





Close up of bases—production 220 
complete base plates per hour. 


15 ton 66” stroke double 
ram vertical machine, 


THE e 


MACHINE TOOL COMPANY 
HUDSON. MASSACHUSETTS + U.S.A. 
THE WORLD'S OLDEST AND LARGEST MANUFACTURERS OF BROACHES AND BRCACHING MACHINES 
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Book Reviews 





the M3 and captioned to point out the principal points in 
the two differ, appear on p. 289. 

To my mind the chief feature lacking-in this excellent Volume 
is a table illustrating and describing the types of ammunition 
employed in the various weapons discussed. In every instance an 
outline drawing of the cartridge (exact size) should be supplied 
together with data on the type of case and rim, case length in 
millimeters, over-all length of standard cartridge, Weight of 
bullet, initial velocity, muzzle energy, etc. 

As in earlier editions, proofreading has been all too sketchy, 
but, notwithstanding its minor defects, this book offers jp my 
opinion (with the possible exception of Colonel Whelen’s “Small 
Arms Design and Ballistics”’—a volume quite different in coyer. 
age and so hardly comparable) the highest return on his invest. 
ment available to the arms student at the present writing. Woulq 
that there were more in its category.—Catvin Gopparp. 


Which 


Pistots anp Revortvers—Volume I of the N.R.A. Book of 
Small Arms. By Walter H. B. Smith, Harrisburg: Military 
Service Publishing Company. 638 pp. $10. 


PuBLISHED jointly by the National Rifle Association of 
America, and a publishing house that has turned out scores of 
first-rate military and arms works, this is the first of the four 
volumes which will compose the “N.R.A. Small Arms Series.” 

That—despite its high price—it will be snapped up by thov- 
sands of hard-bitten gun bugs, as well as by collectors, dealers, 
libraries, gunsmiths, and the like, goes without saying. Others 
may hold off for a time, but as the book is seen and discussed in 
every gathering of the swift-growing fraternity of firearms en- 
thusiasts an ever-spreading section will become proud and happy 
(though critical) owners. 

The bulk of the volume, some 550 pages in fact, is devoted to 
a description and discussion of many hundreds of handguns of 
different makes or models. Each is allotted space according to 
its importance. Each of the more important models of both 
American and foreign weapons are given several pages of illus- 
tration (normal and phantom views) and text. Less important 
but standard arms are described and illustrated adequately, 
though at less length. Some 250 additional guns, comprising less 
well known foreign automatics, are treated in an appendix, 
where each is pictured and described briefly. A 30-page glossary 
of handgun and shooting terms forms a novel and valuable 
feature. 

The photography and art work throughout the volume, is of 
the best. Perhaps a bit too much so, if this is the cause of the 
very steep price. Any dyed-in-the-wool gun bug would buy the 
book, though it meant robbing junior’s piggy bank; to the cdl- 
lector it is a high-priced tool of his trade; but it seems a pity 
thus to dampen the enthusiasm of many of the thousands of 
potential gun enthusiasts who are even now returning to civil life. 

We have in this volume a really excellent historical and de- 
scriptive textbook of the one-hand gun. Perhaps a later edition 
may iron out the comparatively few faults of the present one. 
Only the abolition of the scanty inner margin of text pages and 
the listing of powder loads are in the “must” category—the others 
need but run-of-the-mill polishing. Meanwhile, the shooting 
fraternity of America possesses a book which will delight thov- 
sands, prove of real assistance to the art, and of which its spot- 
sor, the American Rifle Association may take a genuine, if 
slightly restrained, pride.—F. W. F. GLEason, 


Tue Great Paciric Victory. By Gilbert Cant. New York: 
John Day Company. 422 pp. $3.50. 


THIs is an excellent story of the war in the Pacific, giving 
details not published heretofore. The author was war editor for 
the New York Post and Time magazine, later having made 
available to him many reports never published. 
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We have combination starters 
for general-purpose duty and for 
hazardous locations, and also 
corrosion-resistant, dust-tight, 
and watertight forms. General 
Electric Co., Schenectady, N. Y. 


ELECTRIC 


Gone are the days when you had 
to buy a separate device for each 
function of motor control. Now, 
whatever your plant’s operating 
conditions, you can get combina- 
lion control. 








GENERAL 





For intricate tools and cross 
sections that require 
deep hardening, use 


DISSTON 


Mansil Die Steel 


—o-— — 
ANALYSIS 
4. Carbon 90% 
aa Manganese 1.15% 
oof Chromium 50% 
=—=f = Tungsten 50% 


Disston engineers and metallurgists will be 
glad to help you with any tool steel problem 
that may confront you. Write. 


HENRY DISSTON & SONS, INC. 


Tacony, Philadelphia 35, Pa. 
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AIR CHUTES, INC, 
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Manufacturers 
of 
PARACHUTES 


for the 
ARMED FORCES 


Reading » Pennsylvania 
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“just any Seat Ring” 
for “just any Valve” 


Make ‘em fit! 


When you've selected 
the right valve — and 
of course it's a Rich 
Valve — get exactly 
the correct Valve- 
Seat-Ring to fit the 
Valve...and to fit 
the job! Wilcox-Rich 
Engineers know the 
right combinations 
to give you best re- 
sults. Ask their advice! 











i the 4 
America’s No. 1 Authority on Valve Mechanisms 


WILCOX-RICH, division of 





EATON MFG. CO., Detroit 
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Loads travel smoothly—under better 

control — carried by Yellow Strand 

Braided Safety Slings.* Patented braiding 

puts Manila-like flexibility into long- 

wearing Yellow Strand Wire Rope. 

These time-saving slings weigh less RIGGERS’ HAND BOOK FREE 
than chain, conform to objects readily, Shows sling cypes ond 
grip them snugly regardless of shape — menue npr 
or tonnage. Employees welcome such Aina, 
protection. Investigate now. CANADIAN, 252874, 258068 


Broderick & Bascom Rope Co., St. Louis 
New York ¢ Chicago ¢ Houston ¢ Portland « Seattle 


BRODERICK & BASCOM 


Yellow St tnamnd 


RAIDED SAFETY SLINGS 


QUICK-READING 


TEMPERATURE-CONVERSION TABLES 


‘or speed, when you're converting degrees F to C, 
and vice versa, you can now use a simple, compact 
“Sauveur-type” table all the way from absolute zero 
to 1750 C and 3182 F, in increments of one degree. 


or quantities, there's a slight charge: ten copies 
for 75¢: 50 for $3.25; 100 for $6.00. To minimize book- 
keeping, we must ask that orders be accompanied by 
check for the exact amount, addressed to our Adver- 
tising Dept. . . . but please note that a single copy 
will be sent free on request. Better get one! 


LEEDS & NORTHRUP COMPANY, 4960 STENTON AVE., PHILA. 44, PA. 


LEEDS & NORTHRUP 


MEASURING INSTRUMENTS . TELEMETERS - AUTOMATIC CONTROLS HEAT-TREATING FURNACES 
Ir) Ad EN-33(1 
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y Book Reviews 


The American campaign against Japan really began in 1942 
with the bitter fighting of Admiral Halsey’s forces on Guadal- 
canal and General MacArthur's tight in New Guinea. Neither 
appeared at the time to have value except to deprive the enemy 
of territory, but the education of the Japs had been such that 
their morale could not withstand the loss of this territory, and 
the progressive disintegration of Jap power went on until Amer- 
ican fleets were brazenly sailing right to the coasts of Japan, 

Finally, no ships could get in or out of Japanese ports. The 
air was filled with American naval aircraft, and fleets of Army 
bombers were devastating Japanese cities with such assurance 
that the Japs were notified in advance to remove civilians, Japan 
was already moving her armies northward in China, and the 
end was in sight even without the atomic bomb. 

The intermediate campaigns in New Georgia, Saipan, and 
other islands is covered in such a way as to indicate the steadily 
growing experience of the American forces, It is also shown 
that the war has given the Navy the opportunity to convert 
Guam and other islands into poweriul naval bases without the 
need of special authorization from Congress, a thing almost im- 
possible to obtain in peacetime even though the .\merican public 
wanted such protection.—G. S. Brapy, 


THe Basy Namsv. By Roger Marsh. Privately printed in 

Hudson, Ohio. 4 pp. $0.50. 

Tuis brochure on the 7-mm. Japanese “Nambu” semiauto- 
matic pistol constitutes No. 5 of the “weapons series” published 
by Mr. Marsh and his associates, It offers detailed information 
on an arm the existence of which has heretofore never been 
firmly established, Mentioned by General Hatcher in one of his 
treatises on small arms (1935), students “from Missouri” soon 
began to clamor for some tangible evidence that the piece was 
actually in production. 

Until recently such evidence has been lacking. But now Marsh, 
aided and abetted by several other enthus‘asts who would not 
take “no” for an answer, has come up with the proof in the 
form of photographs, drawings, and textual descriptions of both 
the gun and its ammunition. As usual he has done an excellent 
job.—CAaLvIn Gopparp. 


Automatic WEapons oF THE Wortp. By Capt. Melvin M. 

Johnson, Jr., and Charles T. Haven. New York: Morrow 

& Company. 643 pp. $7.50. 

SOMEWHAT over four years ago Johnson and Haven pro- 
duced a 344-page volume entitled “Automatic Arms.” It was a 
good book—a very good book—and it ran through two editions. 
Now it comes again, with a new title and exactly 300 more pages 
of text. It is sti/l a very good book—even better than it was 
originally. 

Divided as before into five major “parts,” each comprising 
three to five chapters, the chief topics of discussion are : “General 
Principles” of construction (Part 1), “History and Development” 
(Part 2), “How To Keep Them Firing” (Part 3), “How They 
May Be Employed in Combat” (Part 4), and “Miscellaneous 
Considerations” (Part 5). Then follow four appendices—jam- 
packed with interesting charts, tables, drawings, and diagrams. 

The drive to accumulate records and illustrations of the early 
types, at which the authors have been so successful, has not kept 
them from paying equally close attention to current develop- 
ments, As a result the present printing carries full descriptions 
and plates of the many varieties of automatic and semiautomatic 
weapons which have come into the spotlight since the appearf- 
ance of the 1941 edition. Added handgun items include the Czech 
models of 1924, 1927. and 1938 (in 9-mm., 7.65-mm., and 9-mm. 
calibers respectively), the 8-mm. Japanese Type 94 (1934), am 


Hungarian .3°0 (1937), and others. —CaAtvix Gopparp 
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